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What do these designations mean? 

8 38E 



A = carbu retted engine 
E - fuel injected engine 
F = fuel injected engine “"USA models" 



^ r 28(27) = capacity 
B - petrol Igasolinel 



Engine type 

B 27A 
B 2 BA 

B 27E 
B 28E 



Model year 

1976-1979 

1960-1982 

1975-1980 

1931-1963 



The B28 ie in principle a B27 with q larger t>ora 



B 27F 1976-1979 

B 2BF 1980-1992 



Vo I v os are sold in versions adapted for different markets. 
These adaptations depend on many factors including le- 
gal, td Kali' on and market requirements, 

This manual may therefore show illustrations and texl 
which do not apply to ears in your country. 
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Order number TP 30430/1 

This manual together with Section 2 121 ) supersedes 
service manual Section 2 Engine B27 with order 
number TP 1 1409. 



We reserve the right to make alterations. 



Important information 




UZQ2Q 



Tightening torques 

Nearly all of the B27/28 engine is made of aluminium al- 
loy. The threads are tapped direct ly into the aftoy. For this 
reason it is extremely important that all of the bolts are 
lightened 10 specified torque. 

Two types of tightening torques era used in this manual: 

L Tightening torque 40 Nm 14 kpm) =■ a torque wrench 
must ho used, 

}l Tightening torque 40 Nm 14 kpm) ” correct value , 
however it is not necessary to use a torque wrench, 



Specifications 



Specifications 



Group 20 General 




Engine serial number and part number 

Located on 3 plate in front of the oil filter. 

On B2BE/F 1981- models: located on the rear of the 
right-hand cylinder head, shows the last three digits of the 
part number. 



CYLINDER HEAD 

Height . + H „ 




Group 21 Engine block 

, r > T . T . New - 1 1 1.07 mm {4 373 



Max, warp is 0.05 mm over 100 mm. 

NOTEt Do not tetfd a waqped cylinder head, replace it. 




mwi 



Cylinder head gasket thickness 



1.14-1.50 mm (9,045-0.059 in) 



Spetiffcatrons 



VALVE SYSTEM 

Value clearances Ovanes with engine lype) 



Valve clearance mm (in) 

Intake valves, cold engine 

warm engine ♦ 

Exhaust valves, cold engine 

warm engine 


Type 1 

0 10-0.15 10-004-0.006} 
0 1 5-0.20 10. 006-0.008) 
0.25-0.30 (0.010-0.012) 
0,30-0.35 (0,012-0,014) 


Type 2 

0,20-0.25 (0,008-0.010) 
0.26-0.30 (0.010-0.012) 
0,30-0.35 10,012-0.014} 
0.35-0.40 (0.014-0,016) 


Engine type - model year 

827 A 1976-1979 


X 


i 


B2SAT 960 . 

1981-1982 


X 


X 


B27E 1875-1973 .. 

1 979-1 9S0 Sweden + Australia 

1 9 7 3“ 1 9 30 0 ther markels 


X 

X 


X 


B28E 1981-1993 


X 




027F 1976-1 979 . . . . 


X 




B28F 19B0 

1931-1982*. ... . ... . ... 


X 


X 



Valves mm (ini 



'•k 




1 ,7 • 2,1 mm 
10.0669-0,0626) 



1 ,3 ■ 1 ,7 mm 

(0.QS11 -0.0669) 



2.0 - 2 A mm 




li)8£3 




Intake vaTve seat 
EarJy types 



Intake vbI ve seal 

Laie- types (vRn[tif» seatl: 1 5° and 50 ° are 
correct angles to reduce 50 at width. 




Specificstions 




Note I When replacing valve seats; the interference be- 
tween the valve seat and its bare in the cylinder head must 
be 0,070-0. "1 34 mm, (0, 0027-^.00 52 ini, i.e. the valve 
seat diameter must be 0.070-0. 1 34 mm greater than the 
diameter of the bore in the cylinder head, 

Valve seats are available in three oversizes. 



Valve guttles mm tin) 



Length ....... 50.1-51.3(1.2725-130301 

Inner diameter 8.QQ0-8.022 10. 3149-0,31 58) 

Press-in measurement to cylinder head contact surface against 
block: 

intake 39.5-40.5(1.5551-1,5944) 

exhaust 36.9-37.9 (1 4527-1 ,492 1 ) 



pa* 



izass 



Valve guides are available in three oversizes, and are marked with 



groove?. 


Marking 


Reamer for seat 


Standard 


No groove 


- 


Oversize 1 


1 groove 


5166 


2 


2 grooves 


5167 


3 


3 grooves 


5168 



Valve springs f w . , 

Two types of valve springs are in use. The springs are colour coded as fol- 
lows: 



Grey springs: 



Careen springs: 



S27A 1976-1979 

027E *975-1978 

1979-1980 Sweden + Australia 
B27F *976-1979 



B28A - I960' 1962 

B27E 1 979-1 980 (excluding Sweden, Australia^ 

028E 1991-1933 

B28F 1980-1983 




Grey springsi 



Green springs: 



Length 


Loud 




Length 


Load 




min 


in N (kp| 


lbs. 


mm 


in « (kpj 


lbs. 


47.2 


1 06 0 


0 


47.1 


1.85 0 


0 


40.0 


1.57 233-298 


52-60 


40.0 


1,57 230-266 


SI-59 




(23.3-26.81 






(23.0-26.6 




32.2 


1,27 521-585 


116-131 


30.0 


1.18 613-688 


137-164 




(52,1-53,5} 






(61.3-68.9} 





Specifications 



Rocker arm mechanism 



The rocker arm contact surface against the camshaft is Surface- hardened and must not be ground. 



Diameter, rocker arm shaft ... „ 

Hcte diameter, rocker arm 

Clearance, shaft- rocker arm , , . . 



1 9950-19980 mm 0.7857-0,7066 in 
1 9.992-20.01 3 mm 0.7870-0.7879 in 
0.012-0.054 mm 0.0005-0.0021 in 



TIMING GEARS 




Camshaft 



Three types of camshafts with different lift heights are in use. The 
p£rt number i$ marked on the front end 






Camshaft 


Type 1 


Type 2 


Type 3 


Marking (part number), feft H ^ - t * . . + , 


79 10 245 522 
(-143 or- 144) 


7401 269 13S 


7401 269 615 


^ \ tight . . „ — + h * . * * . . h « * h * ► + h , ,+ , 

Wlax. lifHieight, [eft , * , , , + , . . . mm 

right mm 

Chei^ysfccemshaft setting (cold engine); 

Adjust valve clearance on 1 st a nd 6 th intake valves to 0.7 
mm {0,027 in), the intake valves should then open at, 

let BTDC 

6 th . 1 QTDC 

b 


79 10 248 412 
5.144 
( 0,202 in) 

50S9 
(0.199 in) 
9°±3° 

70+30 


74 0 1 269 139 
6.004 
(0,236 in) 

6.004 
(0.236 in) 
9°±3° 
9°±3° 


7401 269 616 
5 96 

(0 234 in) 
5.96 

(0 234 in) 
8 ° ±3* 
8 Q ±3* 


Engine type 

S27A 1976-1979 

B28A I960 

1981^1982 


X 


X 


X 


1 B27E 137E-1978 „+ 

1979-1980 Sweden + Australia 

1 979-1980 Other markets 

628E 1981-1982 


X 

X 


X 


X 


827 F 1976-1979 *-->*«.*** 


X 






1381-1982 




X 


X 








Journal dimeter, counting from front (all types): mm (in) 

1 St r * . + < - ‘ - - * - ‘ + H - * 

2nd i r + i + 1 - h + + ■ ^ i h - - h - - r - 

3rd , + . < . — 

4th ihhri- B Hi Bhd « 

_ Radial pfsy 

End float, new 

max, . . t . t . . - 






40,440-40.465 U. 5921-1 ,5931) 
41 040-41.065 H.e 157-1. 61 67) 
41. 040-41. B65 {1.6393-1 .6403) 
42.240-42. 265 (1 .6629-1 6639) 
0.G35-Q.085 (0.0013-0.0033} 
0.070-0. 1 44 (0.0027-0.0056) 
0.5 (0.0136) 




Specifications 



CRANK MECHANISM 
Flywheel 

Run-out, man 0.05 mm (0.0019 In) 

Radial throw, man (measured at ® 282.4 mm = 1 1 118 ini , 0. 1 5 mm 10.0059 in) 



TIGHTENING TORQUES 

The tightening torques shown below apply to oiled nuts and bolts. 
D-egr^esed [washed) parts must be oiled prior to assembly. 



Mm 

Cylinder head (sea below) 45-50 

Big end bearings . - - * * P — ....... -| S q_ j eo 

Crankshaft front end, 1975-1977 - ■ ■ 240-2 £30 

1 9 7 8 ^ ■ ■■r<«.nl BB l' BBI 1 ■ ■ 1 1 ■ 



kpm 

45 - 5.0 

16-18 

24-28 



ft: lbs 

37 

m-133 

" 1 77-207 




Camshaft sprocket 

Flywheel {always use new bolts) . 

Spark plugs {do not oil) 

Valve cover i+ ^„ + P + * 



Mm 


Kpm 


ft lbs 


70-90 


7-9 


52-66 


45-50 


45-6,0 


33-37 


1 2 ±2 


1.2±0.2 


9 ± 1 . 5 


15 


T.5 


11 




Tighten all boles in stages according to below: 

1=10 Nm \ l kpm = 7 ft. Ibsi 

2 = 30 hr m{3 kpm = 22 ft lbs] 

3 = SO Nm <6 kpm = 44 f[. lbs) 

4 = Wail 10-15 minuIGS 

5 = Slacken belts 

S = 15-20 Nm (1 .5-2 0 kpm = 1 1-15 ft. Ibsf 

7 = AnglH-tiyliEfln to 113-117° 

8 = Warm-up angina to operating Tomp&rature- 

9 = Cool block 30 minutes 

10 = Slacken and then relightim bolts unu at a lime m 
specified lightening ofder. 

Fteilghlfift according lb slagss 6 and 7 



/ 




Specifications 



Group 22 Lubricating system 



OIL CAPACITY litres (US Qts} 

Excluding oil filter H . . , , . , . r . . P 6.0 { 6 . 5 } 

Including oil fitter . + 6.5 (6.9) 

Difference, max-m in approx 1.0 (1-0) 



OIL PRESSURE 

Warm engine and new nil filler 

at 1 5 r/s (900 r/min) min , r > , , . r T . „ 

50 r/s f3 000 r/min) , . . r hH r T 

ENGINE OIL 

USA and Canada 

Quality . ... + ...... . according to API Service - SE/CC 

Note! Under no circumstances may SE/CD oris be used. 



0.1 MPa [l.Okp/W = 14.2 pst) 
. . , 0.4 MPa [4,0 fcp/cm® — 57 psi) 



Other markets <e*cl. USA and Canada) 
Quality . . according to API Series - SE/CC or SF/CC 



Viscosity: Temperature range 

(stable ambient temperatures) 




Viscosity: Temperature range 

\ stable ambient temperatures) 




<f BA E 



iiii 


< ME 30 W/JO 


1 


i r 1 




£_ 30 5 




f 1 


£ S*£4C 



132 EOl 



SAE 1 5 W/50 or 20 W/50 qsls are recommended - for use in extreme driving conditions wht&h in- 
volve high oil consumption and high oil temperatures e.g. mountain driving with frequent deceit- 
erations or fast motorway driving, NoteF however the lower temperature limit. 



CARBURETTOR 

Oil for damper cylinder SAE 1QMM0 to SAE 10W-50> 



OIL PUMP 



End float 4-lhl-4-4i>4-4-l--F4- + 4l-4'4-4!4-4»-4-4iP4+>'l>-->'4l>->->> 

Radial play between cog tip and pump housing 

wall (excl. bearing play) 

Backlash (axel, bearing play) 

Bearing play, drive shaft 

idler shaft + .......4.. ...... 

Relief valve spring, length at various loads: 

' unloaded 

loaded to 88 3 N [8.83 kp - 20 Ibsl 



0 02Gm 0.084 mm 0.000S-O.0033 in 

0. 1 10-0, 185 mm 0, 0043-0.0072 in 
0. 17-0.27 mm 0.0066-0.0106 in 
0.01 5-0.053 mm 0.0006-0.0021 in 
0.01 6-0.051 mm 0.00S 9-0. 0020 in 

89,5 mm 3.62 in 
56 . 6 - 60.6 mm 2 , 22-2 33 in 







f 



Specifications 



Group 25 Intake and exhaust systems 





LAMBDA-SOND SYSTEM 

Control unit 



T3fl J£i? 



Typegf eorrtrol unft f sttad to vehicle depends on model 
year and engine type. 

Identification number stamped on side of unit Hast 
three digits). 





Engine type , , . . , 


BUF 


8 23 F 


Model year market 


1978 


1973 


1980 


1961 


1961 


1932 










Cel if + Japan 


Fed+Caitada 




Control unit 

Volvo no . . , 


464443- 1 t( 


■ ■ 

464658-8 


1274143-5 


1274143-5 


1274219-3 


1274368-0 


fiosch no (last three digits} 

Duty cycle 


... 003 


. . . 005 


... 023 


- . - 023 


... 031 


. . . D50 


disengaged lambda-sond 


42- 43 d 


42-48° 


42-48° 


42-48“ 


42-48° 


42-48? 


earthed thermal switch 


73-60“ 1 


73- BIT 


51-57* 


51-57* 


51-57° 


51-57’ 


earthed microlswitch 3 * 

earthed pressure differen- 






51-57* 


51-57* 


51-57* 


51-57’ , 


tial switch 31 . 


- 


- 


(82*-*) 


(82 g ^| 


(82*— ►} 


B2*~. 



Remarks? 

* Supars&dad by P/N 464956-3 (, , . C05J 

n 628 F USA 1900-1982 models designed for high altitude use- micros witch rtiusc he dis.connegted H page 84 , 

Pressure differential switch introduced in 1902 on U S A + Canada (not Japan) but may have been filled to 1380-1367 
USA+Csneds- 




TIGHTENING TORQUES 

Lambda-sond 65 Nm (40 ft.lbsl 

Apply "Never Seez" (P/N 1 161 035-6) to threaded section. 





Specifications 



Group 26 Cooling system 



GENERAL 




Coolant — composition 

Sfnce we use aluminium in our engine^ active corro- 
sion protection is necessary in the coolant to help pre- 
vent corrosion da mags. 

Use genuine Volvo coolant, type C r diluted with cl nan 
watEr in proportions of 50/50. 

The mixture helps to prevent corrosion and frost 
damage. 

* Never fill the cooling system with water alone. Use 
genuine Volvo coolant diluted with clean water fn 
proportions of 5Q/5Q. 

* The coolant should be changed regularly since the 
corrosion -protective additives in the coolant loose 
their effect in time. 






Capacity 



Approx 11 litres (11.5 US qtsj 



EXPANSION TANK 

Pressure valve in cap opens at: 

overpressure ... * P ............... . 65-85 NPA (9.2-12,0 psi) 

underpressure . . 7 kPa (1 .0 psi} 

THERMOSTAT 



Marking 

Starts to open at 

Fully open at 



Type 1 
62 

01-Sa'C 
(17S-101°F> 
90-94*C 
(194-201 ®F| 



Type 2 

67 

06-88‘C 
(167-190*?) 
95 - 99*0 
(203-71 0T| 



Type 3 
82 

91-93'C 

(196-189‘F) 

100-104‘C 

|212-219*F) 




10 









Special tools 



Special tools 




Description - use 



1426-9 
1 801-3 
2434 7 

2520 8 
2810-3 
2903 0 
4090 0 



Drrft: installmg piFat bearing 

Standard handle: used with 6101 and 5053 

Centering drift: clutch, M 4 5/46 gearboxes i early types) 

General stand: used with figure 5Q99 

Beam: for hoisting engine. Used with 2 K ersdts 5100 

Oil friter wrench 

Extractor: to removing pilot bearing 



Lv l 

tv— ' 

1 V ' UtirH 

r -4 kJi 


K ■ 1 
I *■ 

,: V 


" 

V f 


' ✓ V ; 

v^l| 




Vj 








Special toofs 



999 


Description - use 


1 5006-5 


Lifting tool: replacing eng inn mounts. Used with 2 X 5115 and 2 X 5033 


5029 7 


Drift: installing intake valve seats 


5033-9 


Support: two, used with 5006 and 2 x 51 15 


5093-3 


Holder: four, for cylinder Imers 


5098-2 


Protractor: for angle-tightening cylinder head bolts 


5099-D 


Future: for engines. Used with 2520 


51 00-5 


Hoist beam; two, hoisting engines. Used with 281 0 


5101-4 


Drift: installing pilot tearing (early types). Used with 1601 


5103-0 


Drift; ins-E ailing crankshaft front seal 


51 05*5 


Support bracket: retaining camshaft sprocket 


sioe-s 


Drift: installing m take valve guides 


5109-7 


Drift: installing exhaust valve guides 


51 7 7 -3 


Centering drift; dutch, M45/46 gearboxes, late types 


5112-1 


Gear sector: blocking flywheel 


5113 9 


Centering drift: dutch, M 50/51 gearboxes 


5115 4 


Hook: two. Used with 5005 and 2 x 5033 


5165-9 


H ea mer kit l ue Ive g ukles r contains 5 1 64 (early types) ,522411 ale types) , 5 1 6 G , 5167.5163 


51GG-7 


Reamer; for valve Quids seat OS 1 


5167-5 


Reamer : valve guide seal OS 2 


5166-3 


Reamer : valve guide seal OS 3 


5213-7 


Reamer: camshaft sprocket, removing/inslalling cylinder head 


5216-6 


□ rift: removing valve guides. Installing seal in valve guide 


5220 2 


j Drift: installing exhaust valve seats 


! 5224-4- Reamer; reaming of guides, 5164 can also be used. 


| 5953-B 


□ rift: installing crankshaft rear seal. Used with 1S01 



Continued on page 14. 
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Special tools 






5100 




5TG1 





51 OS 



5108, 5109 



5111 




13 




Special tools, Group 20 General 
Contents 



999 5151-9 Adapter: connected to CO gauge when 
troubleshooting Lambda-sond system. 






8450 

1BW 



Addilionei equipment required when testing Lambda- 
sond system: 

- tachometer and dwell meter e.g. Volvo Mono-Tester 
999 9921-1 

- Ghmmeter e.g. Volvo ohm-diode meter 999 9724-0 

- test lamp or voTtmeler e.g. Volvo Vo It 'Amp meter 
999 6459-4. 



Group 20 General 



Connection of vacuum hoses 



Page 



9 2 7/2 & A ....... 

0 27 E 1973-1977 



1973 



■ r k B i i- I 



1979 Sweden and Australia 
1930 Sweden and Australia ...... 

1979-1930 Other markets 

8 28 E 1931 - 1902 Sweden and Austrafia 
1931-19S3 Other markets <<****. 
B 27 F 1976-1977 type 1 . 

1976-1977 type 2 
1976-1977 type;3 

1970 ..... 

1979 

0 23 FI 980-1981 

1981-1932 



■ ■« r i- * B »! ■ 



15 

15 
10 

17 

18 

16 
18 
16 
19 
30 
21 
22 

23 

24 

25 



The illustrations in this section show where the vacuum hoses are connected. The exact 
routing of the hoses is not however shown. 
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Group 20 Gener&i 
Connection of vacuum hoses 



B27 A, B28A 



1 . Delay valve 

2 . Solenoid vehre; only 1979-19fl2 models with AC 

3. Nan- return valve: white aide facing ini eke manifold 








DIST 



135 021 



r 

r 



B27E 1975-1977 




1, Charcoal filiur and vacuum valve. Australia only 
St, Delay valve. Certain markets only 



135 022 
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Group 20 General 



B 27 E 1978 



Connection of vacuum hoses 



1. Charcoal filter. Australia only 

2. Delay waive. Certain no dels only 

3. Vacuum valve. -Australia only 



135*173 




Group 20 General 



Connection of vacuum hoses 



B 27E 1979 Sweden and Australia 




f MOTOI 



135CS 



m 




i 


f 



1, Delay valve. Certain models only 
2 Solenoid valve. Only cars with AC 

3. Thermostat valve 

4, Vacuum valve. Australia only 



5. Charcoal filter. Australia only 

6. p EGft valve 

7. Ak mlet for filter 
3 Vacuum amplifier 

■eKh^usi gas recirculation 




Impulse relay 



% J >DIST| 



Cans for Australia only 

If, as a service fix, [he vehicle has been equipped with 
an impulse relay tor the cold start injector, than there 
should be a delay valve (yellow), filled on the hose be- 
tween the vacuum valve and distributor. 
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1 . Thermostat valve 
3. EGR velvet 

3. Charcoal filter and vacuum valve 

4. Pump 



Group 20 General 
Connection of vacuum hoses 



8 27F 1976-1977 type 1 



Model year 
1976 

1976-1977 



135 



Market 



USA Federal 
Canada 



Remarks 



Exhaust gas recirculation (EG ft} automatics only 
Exhaust gas recirculatkjn (EGR^ automatics only 



Some of the hoses are connected ua an adapter and a 
short hose to the respective component 



3 






Group 20 General 



Connection of vacuum hoses 



B 27F 1976-1977 type 3 



Market Model year 

USA Federal 1977 

USA California 1977 



Remarks 
Without pump 




California 



1 , 3d I &nc:d valve. C^lilom ia only 

2 , DeEgy value 

3, Thermostat value 

4, EGA value 



6. Charcoal filter and vacuum valve 
$. Pump 

7r Vacuum amplifier 
6. Air Lnlei r air filter 






Group 20 General 



Connection of vacuum hoses 



B27F 1978 



Market 

USA federal 
USA California 
Canada 
Japan 



Model year 

1978 

1978 

1973 

1973 



Remarks 



Without EGR 



Without EGR 



W031 



Note I if, as a service fix, the vehicle has been equipped 
with an impulse relay for the cold start injector, then 
there sho uld be a delay valve (yellow \ fitted on the hose 
between the vacuum valve and distributor. 

Sea page 23. 



1 . Delay valve 
Zr Thermostat valve 
3 Vacuum valve 
4. Charcoal filter 
5- EGR valve 
fi. Air rule!, all filter 
7. Vacuum amplifier 



Some of the hoses are connected via an adapter and a 
short hose to the respective component. 








Group 20 General 
Connection of vacuum hoses 

B 28 F 1980-1981 

Market Model veaf 

AlJ markets 1 930 

USA FederaJ 1 96 1 

Canada 1981 




1. Solenoid valve 

2. Thermostat vaive 

8. Control procure regulator 
4, Daisy velve 
8, Charcoal Miter 



13&G30 



Note 8 28 F USA and Canada 1980-19&1 

Some veh teles may be equipped with a pressure 
differential switch. See also page 138. 
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Group 20 Genera! 



1. Thermostat vulvp 

2 . Control assure itigulator 

3. Delay valve 

4. Vacuum valve. Only USA and Canada 13B2 

5. Charcosl fJIltir 



Note: B 28 F USA and Canada 1930-IBfil 

Soma vehicles may be equipped with a pressure 
differential switch. See also page 136, 









Connection of vacuum hoses 






B 28 F 1981-1982 




Market 


Model year 






USA California 


1981 






Japan 


1981 






All markets 


1382 










Croup 21 Engine assembly 
Contents 



Group 21 Engine assembly 



Repairwork on installed engine 


Operation 


Page 


Compression tesl . „ . . + T . 


A1-2 


27 


Value adjustment 


B 1 -1 3 


28 


Cylinder head, removing 


C1-25 


32 


reconditioning , , P , r , T , 


C26-52 


40 


installing - , , . . 


CB3-91 


46 


Timing gear chains, wear check . . 


D1 


55 


replacement , 


02-48 


56 


Camshaft/ rocker arms, replacement . 


E1-& 


66 


Pilot bearing, replacement (gearbox removed} , 


FT -5 


68 


Ring gear. replacement (flywheel removed) 


G1-B 


SB 


Crankshaft seal, replacement. front , . 


HI-13 


70 


rear (gearbox removed] — 


HI 9-25 


73 


Timing scale, checking/adjustment of positron, 
or replacement 


J1-9 


75 


Engine mountings 


K1-2 


77 


Replacement of engine 


Removing and installing engine 


Ll-4 


7B 


Removing parts from engine 


L14-17 


00 


Installing parts on engine- r , , r . T . r T T r r , - , * < - T — 


LI 8-24 


83 



2 6 




Compression test 



A. Compression test 



Safetv precaution 

Disconnect l he cable from tflrmmal 1 Bon the ignition cod 



A2 

Measure compression at ful! throttle (warm en- 
gine) 

Compression - 0. S-1 . 1 M Pa ( 1 1 4- 1 56 psO 

Motfcf Applies id warm engine, fully opened throttle and 
starter motor turning speed of 4 ,2-5.0 r/s (250-300 
r/min.} 

Tightenmq tprqoa for spark plugs: 

1 2±2 N m (9±1 .5 ft. lbs ] 
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Group 21 Engine 
V&he adjustment 



B. Valve adjustment 



Valve clearances Varies with engine lype} 



r 

Valve dearance mm (in) 

Intake valves, cold engine 

warm engine 

Exhaust valves, cold engine 

warm engine * 


Type 1 

0,10-0.15 10.004-0.006) 
0.15-0.20 fO. 006-0.006) 
0.25-0.30 10.010-0.012) 
0-30-0.35 (0.01 Z-O.CM) 


1 

Type 2 

0.20*0 25 (0.000-0.010} 
0,25-0.30 [0.010-0.012] 
0.30-0.35 [0 012-0.014) 
0.35-0.40 (0.014-0.016)1 


Engine type - mode) year 

B27A 1976-1973 


X 




B2BA 1980 




X 


1981-1962 


X 




B27E 1975-137B 


X 




1979-1980 Sweden + Australia 


X 




1 979-1 900 Other markets . . I 




X 


B28E T9B1 — 1903 


X 




B27F 1976-T979 


X 




B2SF 1980 .... 




1 x 


1931-1982 ....... . .. . 


X 





Disconnect one of battery cables 



87 




C&rs wtf? AC 



82 

Detach and move compressor to one side 

Secure compressor io rigiit bonnet/hood hinge. 

Note I Do not disconnect ihs refrigerant hoses otherwise 
tc will be? necessary to dm in and then ecacuate the cam* 
plete system before adding new refrigerant. 



Remove compressor rear mounting bracket 

Lace fed on right hand valve cover 
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Group 21 Engine 
Valve adjustment 




B 27/2SA 



03 

Obtain access to valve covers 

Putsch carburettor snrl baseplate, and air fil- 
ter. Place assembly on inta kern a nitDtd. Ccuer 
hole in intake manifold 





B 27E 1979-1980, B 28E, 
B 27 F, B 28F 



85 

Obtain access to valve covers 

Remove vacuum flump and air pump where 
necessary. 



B2BF 1901 mode:) 
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Group 21 Engine 
Valve adjustment 




3 

5 





n:.. uni 



Remove valve covers 



B6 



B7 

Turn crankshaft to firing position for Wo, 1 cylinder 



36 mm socket. 

The pulley mark "1" should align with the 0-mgrk on the 
limirtg scale. 

Bath the rocker amis Tor No 1 cylinder must have clear- 
ance. 



Note! There are two marks on the pulley: 

1 - TPC cylinder 1 

2 - TDC cylinder 6 




B8 

Check/adjust valve clearance 

Check the following calves in the set position, 

Intake: cylinders 1 P 2 and 4 
Exhaust; cylinders 1 ,3 and S 



B9 



Turn crankshaft one turn in normal direction to 
overlap position for IMo. 1 cylinder 



The mark "1" should align with the 0- mark on the liming 
scale, "nit:- fock&r <irms for No, 1 cylinder should not have 
clearance. 



B70 

Check/adjust clearance 

Check the following valves in the set position' 

Intake; cylinders 3, 5 and 6 
Exhaust: cylmdera 2 r 4 and 5 
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Group 21 Engine 
Valve adjustment 

81 J 

Clean gasket mating surfaces on valve cavers and 
cylinder heads 




812 

Install gaskets and valve covers 

Use new gaskets. Secure gaskets with sealer {P/N 1 \ 6 
1026-8) 

Torque to 10-15 Itfm (7-1 1 ft. Lbs, l 



Tu ensure that the* junction between lh& valve COvtif, cyJin- 
derijIcKik. Snd bm ing gear n^se is fully Leek-prpgf , a iHir cpai 
of silicone [P/W 1 16 1 048-2 i can be applied to tbejoint- 
Cautinnl Dn not lisb too much silicone olhafwise it may en- 
ter in to the lubrication system and Wock ih* oil channels. 




813 



ln$£all parts 

3 27/28A: use a new 0-mq for the carburettor base- 
plate. Tightening torque 10-1 5 Mm (7-1 1 ft. Fbs] ' 

3 27/2BE r F: use a new O-ring (gasket) fo^the vacuum 
pump. IVlake sure that the pump shaft mashes on the top 
of the camshaft 

For connect co n of va cuu m h oses T see Group 20 pa g o 14 . 







j 



31 







Group 21 Engine 
Cylinder head, removing 



C. Cylinder head, removing 

Special tools: 5093, 5105 r 5213 





cr 

Disconnect one of battery cables 



C2 



Drain coolant 

Open Lhe drain taps on each skJe of the cylinder block. 
Hoses can be connected to the taps to assist collecting the 
coolant 



Disconnect upper radiator hose 



C3 



Cars with AC 
Operations C4-5 

C4 

Detach and move compressor to one side 

Secure ii to the nght bonnet hinge. 

Note I Do not disconnect the refrigerant hoses otherwise 
it will be necessary to drain and then evacuate the com- 
plete system before adding new refrigerant 



C5 

Remove compressor rear mounting bracket and 
lift off drive belt 



C6 



Remove intake manifold 



B 27/28 A 



8 27 E 1975-1978 
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B 27E 1979-1930, B 28E 

B 27Fj 

B 23F 





Group 2 1 Engine 
Cylinder head, removing 



B 27/28 A 





C? 

Remove intake manifold including carburettor 
and air filter 

Disconnect first the hot spot pipe. 

Disconnect wiring , hoses and cables. Identify connections 
where necessary. 

Place the cable harness between the cylinder heads 
Plug the intake ports in the cylinder heads, 



Proceed to 
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Group 2 1 Engine 
Cylinder head removing 



B27E 1975-1978 




ca 

Remove intake manifold together with air-fuel 
control unit 

Disconnect wiring, hoses and cables Identify connections 
where necessary. 

Puir forward the entile harness and hang jt over |he Front 
radiator panel 

Plug the intake ports in the cylinder heads. 

Proceed to 
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Group 2 J Engine 
Cylinder head removing 



B27E 1979 — 1980, B28E 
B27 F x B2SF 





i3« \m 



C9 

Remote front section of intake manifold 



CW 

Remove intake manifold along with air-fuel corn 
troS unit 

Detach hoses and cables where necessary 

Disconnect wiring. Pulf Fcrwatd the cable harness ane 
hang it over the front radiator panel 

Undip the distributor cap end disconnect She HT-Ie&ds 
Remove the intake manifold and air- Fuel control unit. 

Plug the intake ports in the cylinder heads, 

Proceed to — — 






E3A «-ryP 
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Group 2 1 Engine 
Cylinder head removing 



cn 



Remove parts which restrict access to the cylinder heads. 



Bight cylinder head 

Remove: 

- distributor cap and HT-laads 

- distributor. First turn crankshaft to firing position for 
No. 1 cylinder, rotor arm points towards mark in ttis* 
tribulor body 

- { only vehicles with air pump): separate airblower pipe 
at rear of engine 

- water hoses 

- EGR valve, where fitted. 



Left cylinder head 

Remove : 

- vacuum pump, where fitted 

- 3i r pump, where fitted. Separate air induction pipe at rear 
of engine 

- (A-enyines only): fuel pump 

- water hoses. 




Vacuum pump 



TM D37 



Air pump 



Distributor 



Air induction pipe 



EGR vdl vc 




C12 

Detach exhaust pipes from cylinder heads 

Push the exhaust system rearwards It may be neces- 
sary to unhook the rubber support rings next To Ehe centre 
silencer. 
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Group 2 f Engine 
Cylinder heod removing 




p 7 T“ — — " 

Remu'^ lh-j cyllnrfar h*?ads are at a Nine i.e, perform oper- 
ations Cl 3-£ 3 separately for each cylinder head. 

03 

Remove: 

- valve cover 

- cover plate at rear of cylinder head 
plug in timing gear C3SS , use 0 mm 
Aden key (right side = cover plate) 

- four upper bolts for tinning gear case, 



CM 

Slacken camshaft centre bolt 

A Few turns only 10mm A Hep key 

05 

Remove rocker arm and shaft assembly 

Remove bolts in same order as for Tightening, 

Note I If both cylinder hoods are to bo remould, identify tq 
avoid interchanging. 



06 

Detach camshaft lock fork 
Slacken bolt and push fork to one side. 



07 

Secure timing gear chain 

Use retainer 5213. 

Hook The retamar under the chain. Tighten ih# nut by hand. 

Secure ihe retainer !□ the timing gear case. 

Turn the knob to keep she camshaft chain taut and the 
camshaft sprocket in position. 

52 1 3 keeps The liming gear chain taut when the camshaft 
Is remov'Gtl. If the eqdI is not used the slack in the chair will 
be taken up by [Jin chain lensioncr and this wifi rnafce r[ im- 
possible id lift the camshaft into the correct position when 
instatling It. To pul ihrs right thg timing gear case would 
\ Have to be remg^ed : I 
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Group 2 J Engine 
Cylinder head removing 



C18 

Detach camshaft front sprocket 

Unscrew the camshaft centre bolt . Allen Key 1 0 mm The 
left hand holt can be unscrewed but not removed, Make 
sure that the bolt does not fall down into the timing gear 
case. 

Move the camshaft backwards lo Free it From the sprocket. 




L L 


- • ■£ 


M S n 4 


1 




SS : n? 






1 


f\ 


— 1 


ft. Jr 


ft* -s 


**7 


. 


t'b 

i 

J 




Cf9 

Remove evader head 

The cy tinder head must not be lifted directly up. Use a 
hammer shaft to lever it off, 

Place the cylinder head on blocks to prevent damage to the 
gasket surfaces. 



Mgke surf? that thu Iimcjts do notsaparale from thEir&ealE in the 
lowe r liner sbSE. It this happens, coolgnt can flow down Into 
the crankcase, and it will be necassafy to remove, disas- 
semble and clE.j-n the engine Thoroughly. 




C20 

Remove gasket and fit liner holders 5093 

The liner holders must always be used when the cylinder 
bead is removed. 

C21 

Remove guide sleeves 

Use a patr of pliers. 




C22 

Clean gasket surfaces on cylinder block 

Place paper under the cylinder liners to prevent dirt from 
entering ihe water passages. 

None of the liners should be loose when cleaning the cyl- 
inder block. Move the holders to the Edge one at a time. 

Use a plastic scraper 

E low-clean the hotes for the cylinder head bolts. 
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Group 21 Engine 



Cylinder head removing 




5105 



if it is necessary to turn the crankshaft when the cyl- 
inder heed is removed or even if the other cylinder 
head has 10 be removed 
Operation C23 



C23 



Fit support bracket 51 05 



Remove retainer 5213. 

Note I The timing gear chains must be kepi t^ut. 



C24 

If necessary remove other cylinder head 

Follow the instructions Cl 3-23 





i l :\ 




Gasket replacement only 
Operation C25 

C25 

Clean gasket surfaces and check for warp 

Clean the valve cover as well. 

Use a plastic scraper and if necessary a fine grade wet ab- 
rasive paper. 

Use a straight edge and feeler gauge !□ check for uneven- 
ness. 

Warp max. 0.05 mm (0.002 in] over 100 mm (3.94 in}. 

The cylinder head must no? be machined but instead re- 
placed if the warp is too great. 

For fitting the cylinder head, see page 4G. 
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Group 2 f Engine 
Cylinder head reconditioning 



C. Cylinder head, reconditioning 

Specif tools; 5tQ& 5109, . 5029 5165 . 5216 5220 




C26 

Remove all parts from cylinder head 

Take care not lo sea re/da mage the mating surfaces. 
Note 1 Do not interchange valve parts. 



C27 




Clean cylinder head and parts 

Remove carbon deposits From die combustion chambers 

and valves. 

Clean valve seats with a grinder [to be able to see cracks, 
damage, etc.), 

Clean gasket mating surfaces. 

Use a plastic scraper and if necessary a fine grade wet ab- 
rasive pauer, 




Chock all parts 

Visible damage, wear. etc. 



C28 



C29 

Check cylinder head for warp 

Usd a straight edge and feeler gauge. 

Vtfarp ■= max. 0. OS mm [0.002 in] per 1 DO mm {3.04 in), 

The cylinder heed must not he machined but instead re- 
placed if the warp is Eoo great 
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Group 21 Engine 





Cylinder head, reconditioning 





>1R 'A4 




Ml OH 



C30 



Check camshaft end float 

Position the camshaft and make sure that it turns easily. 

Fit she locking fork Measure (he end float with 9 feeler 
gauge, The clearance must not exceed ms* 0.5 mm 
(0.020 in). Replace the locking fork if Lhe end float is loo 
large. 



ftemove the lacking fork and camshaft. 



C31 

Check value guide - value clearances 

Use a dial Indicator. 

Use new valves and press up 5-10 mm [ 0 . 2 - 0. 4 in) wiih 
finger when measuring. 

The clearance must not exceed max 0.1 5 mm {0,0059 

in). 



% 



C32 



Check valve springs 

The springs ara colour coded, and two different types are 
used depending on engine type. 



Colour 

code 


Length, Load 

mm (in) N - (lbs. } 


GREY 


47.2(135} 0 0 

40.0(1.571 233-260(52-60} 

32.2 11.27} 521-585(116-1311 


GREEN 


47.1 (1.35} 0 0) 

40.0(157} 230-266(51-59} 

30.0(113) 513-689 (137-154) 




Valve guide replacement 
Operation C33-39 

C33 

Press out valve guides 

Use drift 521 B, 

Place the cylinder head on a sloping surface sc that the 
valve guides are vertical. 
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Group 21 Engine 
Cylinder head, reconditioning 




C34 

Select a new valve guide , one size larger than old 
one 

The valve guides are marked with grooves. 



Valve guide 


Mark 


Reamer 


Standard +■ 


no gioove 


- 


Oversize 1 


1 groove 


51 66^ 


2 


2 grooves 


5167 \ 


3 


3 grooves 


51 GSj 



C 35 

Ream seat for guide 

See above table, 



C36 ^ 

Heat cylinder head to approx, +1 5Q a C, (+300°F} 




C37 

CpoI valve guide to approx. -70°C {-95°F| 

Use liquid carhon dioxide or equivalent to coo! the valve 
guides. 

Wear protective gloves. 



C 38 

Press in new guide 

Note! This must be done very quickly, within 3-4 secs. 



Place (ho cylinder head on a sloping surface so that the 
valve guides are vertical. 

Use dnlt Si 08 for intake and 5109 for exhaust valve 
guides. 








C39 

Clean inner surface of new valve guides 

Usp reamer 5224. 

Regmnr 51 64 can also be used. 



Valves and valve seals must be ground-in if fluids lias been 
r«pfrc fid. 
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Group 2t Engine 
Cylinder head reconditioning 





w 

r 




V&fve replacement 
Operations C40-47 



Note ! Valve quids** musi always be renewed before replac- 
| mg seats, see C 3 3-39. 

C4Q 

Clean combustion chambers 

Glean she surfaces until the odge of the inserted seat is 
cSeariy visible 



C4f 



Remove valve seat 

Machine the valve see: Use Mira valve cutter P/N 

99E 6045-5. Follow the manufacturer's instructions. 

Make sure ih0T the cylinder head is not damaged. Clean 
carefully. 



C42 

Measure valve seat diameter in cylinder head and 
select a new seat of correct size 

Use an Inlemal micrometer. 

Valve seats ate available in three oversees. 

The interference between Ihe vofve seat and recess 
in the cylinder head must be 0.070-0.134 mm 
(0-0027-0.0052 in). I. e the valve seal musl be 
0 07 CM3 1 34 mm larger than the recess in the cylinder 
head. 

If too small, fit a new cylinder head If too targe, mill the 
valve seal 30 correct size Use a valve cutter. 



C43 

Heat up cylinder head. 

Appro*. i- 100 d C. ( 212 °F). 



C44 

Piece new valve seat in correct assembly tool 
Use 5029 for intaka seals and 5220 for exhaust seats. 
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Group 2f Engine 
Cylinder head reconditioning 



C4S 




Coot valve seat to -70°C (-95° F] 

Use sjquid carbon dioxide or equivalent. 

Wear protective gloves 

C46 

T ap in vafve seat 

Note! This must be dorm quickly, within 3-4 seconds to 
avoid temperature loss, 

C47 

Check fit of valve scot 

Make sure that the seat has tiotfom&d correctly and is se- 
cure. If not P fH a larger size. 



Aher valve i^at replacement, valve seats must be miltotf 
and vstves ground. 




Grinding of vatves and vatve seats 
Operations C43-50 

C48 

Machine grind valves 

Intake valves . 29.5° 

Exhaust valves . . .44.5° 

Also grind flush the end of the valve stem 



Mill or grind valve seats 



C49 



C50 

Check valve fit 

If necessary grind-in valves with grinding paste. 



1, 7-2,1 mm 
1 0.06 69-0.0 32 6 ini 




Intake V3lve seal 
-Early lypes 



1 , 3 - 1 ,7 mm 

(0.0E1 ^-0.0663 ini 




(make valve scat 

Late types *jv&n[uh Math 
1 $° and 6 CP are correct angles 
to reduce seat width. 



2. 0-2,4 mm 

10 . 0787 - 0. 0944 in) 




Exhaust VflLve seat 
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Group 2J Engine 



CyHnder head reconditioning 
C5t 

Assemble cylinder head 
Use drift 6218 for valye guide seals. 

Use new gaskets. 

Hie locking fork should be loosely fitted and not touching 
the camshaft. 

Before fitting, check that the spark plugs are clean, replace 
if necessary. Electrode gap- 0.6 mm (0.024 in). Tighten- 
ing torque 12 ±2 Nm (9± J L5 ft. fbsj 



The Rat face must he 
lurried towards ibe 
circlip snapping 
groove Apples to 
all four rocker shaft 
supports 



Clean and check rocker arm shaft 

Disassemble only if necessary. (Place parts in order, so 
that they can be re-assembled in the same position.) 

The clearance between the rocker arm and shaft is for new 
parts 0.0 12-0.054 mm. t0.000&~0.0021 in). 

Note! The rocker arm contact surface on the camshaft is 
face-hardened and must not be ground. 




Oilway in shaft points 

downwards 




A » thin spacer 
B = ibk;fc spbcbt 
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Group 2 J Engine 

Cylinder head, installing 



C. Cylinder head, installing 

Special tools: 5098. 5213 




Install the cyrindEr heads unc -al a lime i e perfgrm opera 
tions C53-65 separately for each cylinder Head. 



C53 

Install retainer 521 3 and remove support bracket 

SI 05 

Nate! The timing gear chains must be kept taut. 



C54 

Close drain tops on both sides of cylinder block 



Install guide sleeves 



C 55 



Secure- (ho steoves with e g. 3 mm (0. 125 in} drill. This 
prevents the sleeves from being forced down when the 
cylinder head is fined. 




C56 

Check timing gear case gasket 

Smear with gasket paste P/N 1 16 1099-6. I Mho gasket 
is damaged, cut out u new piece and repair it. 



C57 

Install cylinder head gasket 

First remove the imer holder 5Q93 and (hen the protective 
paper in the water passages 

The gaskets f or the left and right sides are different. 
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Group 2 T Engine 
Cylinder head installing 




Position cylinder head 



C 58 



C 59 

Install camshaft centre bolt 

Ncrtel Make sura that the cylinder head does nut move 



Tighten die boll by hand [Allen key 1 0 mm). Check to sea 
that the camshaft dues not catch in the locking fork, and 
that the stud an the sprocket fits correctly in the camshaft 
groove. 




C 60 

Install rocker arm assembly and bolts 



| IMfltsI ThBrti End lwci lypes af bulls, s&e below. 

First remove the 3 mm <0. 135 in) drill beneath the guide 
sleeves (C 55) 

Use the correct bridge on the left and right-hand sides. On 
assembly the circlips snap-rings on the rocker arm should 
face forwards on lefthand side and rearwards on right- 
hand side. 

Install i he bolts finy anight, Noiel The bolts must be clean 
and oiled. 







245QB3-1 2dS949-2 



Two different types of cylinder head bolts are in use, de- 
pending on the thread lengih in the cylinder block 

Late type = bolt thread length 27 mm il . Q&3 m) with 
washer 

Early type = bolt thread length 30 mm f 1 1 B 1 in) without 
washer 

Only late type bolls are slocked. 

If late type bolts are used on early typE cylinder heads, 
washers must be used [the same washers as used for late 
type bolts}. 



B 27A 
6 27E/F 
8 23A, E, F 



E^rly type 
Engine number 

1 1374 
57276 



Late type 
Engine- number 

11375 
B7277 
A1 1 
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Group 2 / Engine 
Cylinder bead installing 




Tighten cylinder bolts 

Tighten to the correct torque in three Stages 

1=10 Nm ( 7 ft, lbs.) 

2 = 30 Nm {22 ft. Iba.) 

3 - 60 Nm 144 ft, lbs.) 



cei 



Remove retainer 5213 



C62 



C63 

Position camshaft locking fork and tighten bolt 

C64 

Tighten camshaft centre bolt 

Allen key 10 mm. 

Tighten to □ torque of 70—90 Nm (52—66 ft lbs.]. Coun- 
terhold with a screwdriver. 



C65 

Install : 

- four upper bolts in timing gear case 

- plug (Allen key 8 mm) in left-hand side, and cover was her 
in right-hand side, use a new 0-ring 

- cover washer at roar of cylinder head- Use □ new gasket. 



C66 

Install other cylinder head 

Install according to C53-65. 



C 67 

Angle- tighten cylinder head bolts 

At the earliest. 10-1 5 minutes after C61 . 

1 = Slacken all bolts in order shown adjacent 

2 = Tighten to a torque of 15-2.0 Nm (1 1-15 ft. lbs.) in 

order shown 

3 = Angle- tighten 113-11 7“ in order shown adjacent 

Use prntraclOf 5098. The rocker arm bridge can be 
used as a line of sight. 
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Group 21 Engine 
Cylinder head installing 






115 09 1 



Vahse adjustment 

Operations C88-71 

Different ciea ranees for different engine tYP^s 



r — — — r 

Valve clearance mm (in), 

cold engine 

intake . - 

eKhaust . . , . . . . , 


Type 1 

O.tO-O.lB 
(0.004-0.006 itif 
0 25-0.30 
[0.01 D-0. 01 2 mj 


Type 2 

0.20-0.25 
(Q .000-0 Old ini 
0.30-0.35 
(0,012-0 014 im 


B 21 1 976—1 979 


X 




B 23A 1 980 .... . 




X 


19B1-T982 . . 


X 




B Z7E 1 975-1 B7fi .. 


X 




1 979-1 980 






Sweden and Aus- 


X 




tralia 






1 379-1980 Other 




X 


markets . 


X 




B 28E 1981— 19B3 


X 




0 27* 1976-1979 




X 


8 28F 1980 .. 


X 




2BF 1931- T9B2 




.1 



C68 

Turn crankshaft To firing position for No, 1 cylinder 

The mark ‘Ton rhppu key should align with the zero-mark 
on the timing scale. 00 th rocker arms for No. 1 cylinder 
should have clearance. 

C69 

Check /adjust valve clearances 

Check the following valves m the set position 

Intake' cylinders 1 . 2 and 4 
Exhaust: cylinders 1 , 3 and 6 



| 

C?0 

Turn crankshaft one turn in normal direction to 
overlap position for No. 1 cylinder 

The mark " 1” on ihp pulley should align with the zero- 
mark on the scale. The rocker arms for No. 1 cylinder 
should not have clearance. 



C71 

Check/adjust valve clearances 

Check the following valves In the set posdion 

Intake; cylinders 3, 5 and 6 
Exhaust: cylinders 2 . 4 and 5 
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Group 21 Engine 
Cylinder head installing 





C72 

Turn cranks hah one turn to firing position for Wo. 
1 cylinder 

The mark 1' on the pu IJey should a lign wi th the *(■ ro-m ark 
on the timing scale The rocker arms for No 1 cylinder 
should have dea ranee. 



Th i-i is naw the correct sEttir>g tot lina cal ling the disurbutar 



C73 

Install gaskets and valve covers 

Use new gaskets. Apply a few spots uf sealing compound. 
(P/N 116 1026*8). 

Place only four bolts in each valve cover. Do not tighten 
since the covers are to be removed later on. 



To ensure Thai the jurtc EiOh b^Sweun the valve cover, cylin- 
der block and timing gear cast \& Fully lefik-n-rcint, A 'hire Coat 
Lif silicons [P/N 1 16 1043 -2) can bo applied to thu joint. 
Noted Do n oi us is ioo much silicons oifiarwlEe n may enter 
tJi-D lubficasion system and bloc 1 - iho oil channels 






Install distributor 

The rotor should poms as shown adjacent. 



C74 




When the distributor is pressed into position the rotor 
should point towards the mark on (he distributor body. Ad- 
just by turning she body. 

Tighten the nut Place the washer beneath the rotor. 
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Group 2 f Engine 
Cylinder head, installing 




Operation C 75 does not appfy to 
B 275 1375-1978 

C 75 

Install distributor cap 

A-eiujines' teconnect the HT-feads, 

E /F - e n g in&B : do noi connect th e HTTeads The d islnbutgr 
cap should be installed loosely i.e,, not clomped If the cap 
is damped when ihc intake manifold is installed, damage 
may result. 



C 76 




Install exhaust system 

Use new gaskets. The gasket (dngues should face towards 
I he branch pipe. 



Install: 

Note! Use new gaskets. 

- air induction pipe aE rear of engine 

- water hoses 

vacuum pump ( where fitted). Make sere that the pump 
shaft meshes with the top of the camshaft 

- a*r pump (where fitted I Connect [he hose to the non- 
return valve 

- EGR-valve I where fitted I 

- A-engincs only: fuel pump, 



Fug] pump B 2 7 / 2 0 A 



Vacuum, pump 



Air pump 



J 






Group 21 Engine 
Cylinder bend, installing 



C78 

Install intake manifold 

B 27/28 A 

B27E 1975-T97B 





vn 



B 27/28 A 



C?9 

Install complete intake manifold 
along with carburettor and air filter 

Use new 0 -rings. 

Tightening longue 10-15 Nm 17- 1 1 ft. lbs.) 
Reconnect (he hot spot tube. 

Reconnect all wiring, hoses and cables 
Reconnect all vacuum hoses, see page 14. 





B 27 E 1975-1978 



C80 



Install complete intake manifold 
along with air/fuel control unit 

Use new 0-rings 

Tightening torque 10- IS Nm (7-1 1 ft, Ibs.i 
Reconnect all wiring, hoses end cables. 
Reconnect all vacuum hoses, see page 14. 
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Group 2 1 Engine 
Cylinder bead instating 




B 27 E 1979-1980 
B28E, B 27/28 F 

C 8 1 

Install complete intake manifold 
along with air/fuel control unit 

Use new 0-rings. 

Tightening torque 10-15 Nm (7 -11 ft. tbs,|. 
Reconnect all wrring, hose, cables, 

Recannect all vacuum hoses r see page 
14. 

Reeon n act T he f rent section of the i make 
manifold. 




■ EC 1 14 



E/F engines 
Operation C82 

C82 

Clamp distributor cap, Reconnect HT-Seads 



Reconnect upper radiator hose 



C83 





C84 

Fill with coolant. Reconnect battery 

Set the car heater control to max. heat, 

C85 

Start engine and warm-up to normal operating 
temperature 

Make sure there arc no oil or coolant leakages. 

Top-up if necessary. 

C86 

Turn off engine 

Allow 30 minutes for (he engine iocdcH before re tight- 
fining ihe cylinder head bolts 
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Group 2 ! Engine 
Cylinder head installing 




C87 

Remove valve covers 

<t may be necessary to remove? the vacuum pump from 
the tefi-hand valve cover. 

B 2 7/28 A: remove Che carburettor baseplate retaining 
screws from the intake manifold Place the carburettor 
plus base plate and air filter on the intake manifold 



€88 




Re-tighten cylinder head bolts 

The cylinder head bolls must be tightened in the follow- 
ing order, one at a lime. 



A. Slacken the bolt 

B. Tighten to a torque of 1 5-20 Nm (11-1 5 ft, lbs.) 

C. Angle-tighten to 113-1 17°. Use protractor 5098. 



CSS 

Install valve covers 

Torque to 10-1 5 Nm (1-15 fcpm). 7-1 1 ft. lbs. 



C90 

Install remaining parts 

B 27/2GA: use a new O-ring for the carburettor base- 
plate Tightening torque 1 5-15 Nm { 1-1 .5 kpir») 7-11 ft. 
lbs. 

B 27/2BE, F: use a new □- ting (gasket} for the vacuum 
pump I if removed). Make sure that the pump shaft 
meshes on top of the camshaft, 





Group 2 1 Engine 
Timing gear chains, check /replacement 



Cars with air conditioning 

Operation C91 

C9J 

En stall 

- rear compressor bracket 

- compressor 

- drive belts. 





o'"!'"'/ 1 






1 

CO 




1 

rpm 



Check/adjust: 

- throttle control 

- ignition timing 

- idle speed t- CG-content. 
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D, Timing gear chains, checking for wear 




D1 

A quick method of checking {he riming gear chains is lo re- 
move ?he left-hand valve cover and chock the portion of 
the chain tensioner. If m any rtoubr whatsoever, remove 
the timing gear case ancf inspect carefully 

If i he tensioner pm protrudes by 4 or more notches (S min] 
(0 3 1 5 in) the chains should he renewed. 

Note! Excessively worn chains can cause low oil press- 
ures, and engine damage may .result. 
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Group 2 ? Engine 

Timing gear chains, replacement 



D, Timing gear chains , replacement 

Special tools: 5103,5112 





2 





D2 

The sprockets and also the strainers behind the belt ten- 
sioners must be replaced if the chains are renewed. 



The following parts should be changed from early to late 
types: 

- chair tensioners 

- straight chain dampers 

- bent chain dampers 



Late type chain tensioners may only be used with late type 
Chain dampers. 



Early type Lets type 

mm lift! mm (In) 

1 Bern chain damper without ritway with oilw&y 

2 Chain tensioner ^ - - . - ® = 0.* = 1 .2 

OOte 0,0472 

3 Straight chain damper . B L - 1 74 l = 220 

6.65 0.BG 




Note [ On early manufactured B27 engines (up to middle 
of 1 976) a bent chain damper with a small mounting was 
used. 

When replacing art early type bent chain damper with a late 
type, the bolts, washers and spa^rs must be nepFaced 
with late types as well. 

In addition the two support faces m the timing gear esse 
must be ground down, see fig. This is to provide room for 
the new wider dampers. 



Grind down mm [ 0.2 in) 



Grind level 
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Group 2 1 Engine 
Timing gear chains, replacement 




03 

Disconnect battery earth lead 

Both atttie battery and the riming gear esse, 



B 27/28A 



04 



Remove carburettor baseplate retaining screws 
from intake manifold 

Plate the carburettor plus baseplate and the air filter on the 
intake manifold. 

Plug the bole in the intake manifold, - 



B 27f2.BE, F 



D5 

Remove air filter and preheating hose (where 
fitted) 



Drain coolant 



D5 



□pen Ihe drain tap on the left-hand side erf Ihe cylinder 
block A hose can be connected to the drain tap to assist 
collecting ih? coolant 



07 

Remove: 

- radiator and hoses 

- fan shroud. 

Cars with automatic transmission: counterhoSd the nippies 
on the oil cooler to prevent damage 
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Cars with sir conditioning 
Operation D8 

D3 

Detach and move aside compressor. 

Remove rear compressor mounting bracket. 

Attach ihe compressor to the right bonnet/hood hinga. 

Note I Do noi slacken any of the refrigerani hoses other- 
wise I he complete system wilt have to he evacuated and 
filled with new refrigerant. 



D3 

Remove valve covers 

It may bn necessary to remove she air and vacuum pumps 
from the left-hand valve cover. 



DW 

Remove: 

- cooling fan 

- splash guaid 

- drive belt for power pump and alternator 

- power pump and mounting bracket. Hang up pump with 
n wire so that it is not in the way. 



DJI 

Turn crankshaft to overlap position for No. 1 
cylinder 

The mark " 1 r ' on the pulley should align with the zero mark 
on the timing seals. The rocker arms for No 1 cylinder 
should not have clearance. 

Note! There are two notches, 1 = TDC cylinder 1 and 2 
- TDC cylinder G 



Group 21 Engine 
Timing gear chains, replacement 












DI2 



Lock flywheel 

Remove the cover plate on the left-hand side of the fly- 
wheel casing {RHD vehicles = right sideh 

Fit locking sector 51 1 2 to the upper bolt \ RH D vehides = 
lower boll). 



D13 

Remove crankshaft pulley 

36 mm socket 

Take core that the key on the crankshaft does not fall out. 
Remove locking sector 5112. 



D14 

Remove timing gear case 

Plug the hole in the oil sump with paper 



DJ5 

Slacken camshaft centre holts 
AElen key 10 mm. 

If necessary use a screwdriver as a eounterhold. 



ore 

Slacken timing gear chains 

t urn each lock 1 /4 turn anticlockwise and push in the pis- 
ton. 



Q17 

Remove; 

- oil pump sprocket and chain 

- Cham tensioners and oil strainers 
bent and sfrasght chain dampers. 

- camshah sprockets end chains. 
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Group 2 1 Engine 

Tinting gear chains, replacement 




13? mi 




DJ8 

Remove from crankshaft: 

^ outer sprocket 

- .spacer sleeve (early type} and key 

- inner sprocket End key. 

If necessary use a puller lo remove the sprocket. 



D 73 

Cleon and cheek condition of chain tensioners and 
dampers 

Note! Do not disassemble ihe tensioners. If the lock falls 
uut iE will be necessary lo renew the tensioner. 

Make sure that the od passages in the tensioners are not 
blocked, and that the dampers are not worn or damaged. 

If necessary install new parts. 



Note! Chain xerisroners and dampers should b^cheng^d in 
I !arer type*, see page 56. 




Tap out timing gear case seal 

A: 

Clean gasket surfaces on: 

- cylinder block 

- timing gear case 

- valve covers. 

Use a wooden scraper. 



D2G 



D2f 





137^3 



D22 

Oil crankshaft, sprockets and spacer sleeve 



D23 

Install: 

- inner key 

- inner sprocket. Note! The I me on the sprocket should 
face outwards 

spacer slneve (early type) 

- outer key 

■ outer sprocket. 
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D24 

Install : 

new strainers in cylinder block 

- chain lensicjnets 

- straight chain clampers 

- bent chain dampers. Apply locking fluid 
(P/M 1 1 6 1 053-2) to bolts. 



D25 

Set crankshaft and left-hand camshaft 

The key in the crankshaft should point towards the left- 
hand camshaft 

The groove in The camshaft should point upwards and the 
rocker arms for Mo 1 cylinder should not have clearance 





D26 

Install left-hand camshaft chain and sprocket 

Place the chain on the camshaft sprocket, with the mark 
on the sprocket between ihe two macks on the chain, 

Place the chain, on the inner crankshaft sprocket, with ihe 
mark on the chain opposite the mark on the sprocket. 

Stretch the chain on the pulling side (the side against the 
straight chain damper). 

Position ihe camshaft sprocket, Make sure lhat the 
sprocket fits in the groove in the camshaft. 

Install [he centre holt. 




D27 

Set crankshaft and right-hand camshaft 

Install the crankshaft nut. Turn thecrankshaftctockwise&o 
that the key points erectly downwards 

The grows in ihe camshaft should point outwards, see 
fig. . and the rocker arms far Wq. Q cylinder should rwi have 
clearance, 



G1 



Group 2 7 Engine 

Timing gear chains, replacement 




D28 

Install right-hand camshaft chain and sprocket 

Place the chain on [he camshaft sprocket, with the mark 
on Lhe sprocket between the two marks on the chain. 

Plnice the chain on the crankshaft sprocket, w*fh [he mark 
on the chain opposite the mark on the sprocket. 

Stretch (he chain on the pulling (lhe side against the 
straight chain damper I 

Install the camshaft sprocket. Make sure that the sprocket 
U\s in the groove in lhe camshaft If necessary rotate the 
crankshaft sightly. 

Install lhe centre holt. 



D29 

Tighten both camshaft centre bolts 

Tighten to a rnnque of 70-90 JUm (52-GG ft. tbs I Use 3 
screwdriver as a coumerhold. placing it between two cogs 
on the sprocket without holes. 



Turn locks 1/4 turn clockwise 



D30 



D37 

Set chain tension 

Turn the crankshaft round twice. 

Remove the crankshaft nut. 

Note! The key in the crankshaft should point upwards to 
prevent it from falling not of iis groove 



When the crankshaft has been rule ted the marks for The 
chains and sprockets do not coincide. It ^ necessary to ro- 

taiuThecrankshaft a Irifge number of turns 10 obtain the cor- 
rect pPSftfon 



D32 

Install chain and sprocket for oil pump 

Apply locking fluid (P/N 116 1 053-2] 10 the bolts 
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Group 2 1 Engine 
Timing gear chains, replacement 

D33 

Remove protective paper. Install 
timing gear case 

Use new gaskets. 

Smear the four lower bolts wiih locking fluid F/N 
1 1G 1056-5. 

Tightening torque 10-15 Nm (7-1 1 ft, lba.|. 

Damp the wiring harness to the side of the liming gear 
case. 



D 34 

Insttill new seal in timing gear case 

Grease the seal Use drift 5103. 




0 35 



Install crankshaft pulley 

Fit locking sector 511 2 to the flywheel casing at the lower 
ball (RH 6-vehicles = tipper boll,) 

■Make sure that the key does not foil ou: 

36 mm socket 

Tighten l he nut to The correct torque, see left. 

Note! There are two different types of nuts. 



036 

Inst ah cover plate on flywheel casing 

Remove locking sector 5112. 



160-180 Nm 240-280 Nm 

( 1 18-133 ft. lbs.) 1 T 77 - 20 G ft. lbs.} 



ir ngetissary adjust valve clearance, see 07 - ID. page 3D. 



D37 

Cut gasket for timing gear case 

Cut flush la the cylinder block. 





D 38 

Install valve covers 

Use new gaskets Apply sealing agent (F/N 116 1 026-81 
to a few places to secure the gaskets. 

Tighten to a lorqua of 10-15 Nm (7-1 1 ft. lbs. I 



Td ensure that the junction between the va?ve co^et, cylin* 
deblock and iimtnq gear co-se is fully leak -proof, a thin coat 
Of silicone (F/N 1 16 1046-2) cun he applied Iq the (Pint. 
Note! Do not use? cod much silicone otherwise it may enter 
the lubrication system and btocfc rho oif channels. 
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Group 21 Engine 

Timing gear chains ; replacement 




IDG IH? 




D39 

Close drain tap in left-hand side of cylinder block 



040 

Install: 

- power pump bracket 

- power pump 

- coaling fan 

- drive bells for alternator and power pump 
-splash guard. 

D41 

Install parts on valve covers 

Reconnect any hoses and wires which have been discon- 
nected, 

Use 3 new 0-ring (gasket) for the vacuum pump (if re- 
moved). Make sure ihatthe pump shaFt meshes on top 
of the camshaft 



Cars with air conditioning 
Operation D42 

Install: 

- compressor rear bracket 

- compressor 

- drive belt, to correct torque 



D42 






D43 

Install fan shroud and radiator 

Reconnect all hoses and wiring. 

Cars with auto-gearbox: connect oil tubes to oil cooler. 
Counterhold rhe nippBes on the cooler to prevent damage 
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Croup 2 1 Engine 
Timing gear chains, replacement 




8 27/28A 



044 



Install carburettor + baseplate, and air filter 

Use a new O-nng. Tightening tongue 10-15 Nm 
(7-1 1 ft. lbs.). 

Reconnect hoses, linkages and wiring. 



B27/28E. F 

Install air filter and pre-heating hose 
(if equipped}. 



045 




0 4 $ 

Reconnect battery 

Reconnect earth lead to timing gear case as well, 



0 47 

Fill with coolant. Warm-up engine and check 

Top-up if necessary. 

0 48 




Check/adjust: 

- ignition timing 

- idle speed and CO-contem 



D48 
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Group 2 J Engine 

Camshaft/rocker arms, repfacement 



E, Camshaft/rocker arms, replacement 



Damaged {worn! rocker arms and/or camshafts may be due to one or more of the following 
causes: 

- Incorrect oif quality or viscosity, ft is important that the correct oil is used and that it is changed 
sufficiently often with regard to driving conditions. 

- Contaminated ml. May be caused by camshaft grindings r coolant or petrol/gasoline, etc. 

- Insufficient oil supply to the rocker arms. 



It is absolutely essentia! that the engine is cleaned thoroughly before replacing damaged 
qr worn cgmfihafts/radeer arms. 

If this is not done the new parts will in all probability wear out quickly and will ha vs to he re- 
placed once again. 




Ef 

Before replacing rocker arms and/or camshafts, perform 
the following checks to establish the cause of the da- 
mage/wear 



• Check oil level and condition of oil 

If the oil level is too high, the off is too thin or smells of 
petral/gasoline, it is possible that the oil has been diluted 
with petrol/gasolins. 




# Check for coolant leakage 
Camshaft/rocker arm wear may be caused by coolant 
leakage via the cylinder head gaskets, The coolant re- 
duces the ability of the oil to lubricate. 

Coolant leakage can usually be detected by oil in the coo- 
lant. Look at and smell the coolant m the expansion tank. 







t 





• Check oil pressure (if camshafVrocksr arms have 
been replaced before). See Ml, page 87. 
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Group 27 Engine 
Camshaft/rocker nr ms. replacement 



Working procedure 




E2 

Flush engine clean 

Change the engine oil and filler. 

Warm-up the engine appro*. 10 minutes. 
Drain the Oil and remove the filter 




E3 

Replace camshafts/ rocker arms 

Remove thir cylinder heads, see Cl - 25 . page 32 . 

Replace necessary parts. Lubricate the parts well before 
installation. 

Install the cylinder heads, see C$3 -32, page 46. 

(Vote! if there is 3 coating of' carbon waste deposits on 
the valve casing or timing gear case, or if it is a repeat re- 
placement, 1 ho valve casing, timing gear case,, oil 
sump/pan and oil strainer must be removed and thor- 
oughly cleaned. 



Different types gf camshjifta. Pan numbs* stamped 
on end 




Early type Late type 




TM 32 & 



E4 

Check overt iow/relief valve 

IF an Early type valve (without filter) is fitted tepjace ii 
with a new type, (with filter). See 01-5, page 90. 



Late type valves inlrcduced on; 


Engine type 


Engine number 


B27A 


None 


B20A 


1143 — * 


B27E 


76902 -+ 


B20E 


AH 


B27F 


Nona 


B20F 


11169 — * 



£ 5 

Install NEW oil filter and fill with (MEW engine oil 
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Group 21 Engine 

Crankshaft pilot bearing, replacement 



F, Crankshaft pilot bearing, replacement (gearbox removed) 

Pilot hearings are fitted only on vehicles with manual gearboxes 
Special tools: 4030 

1426 or 1801 +5/0/ (depending on diameter of bearing) 

51 73 or 2484 or 571 1 /depending on type of gearbox) 



FI 




Remove clutch pressure plate and driven plate 

Inhex 6 mm 

Stackers tl>a pressure plats retaining bulls crosswise, a few 
turns at a time, to avoid distorting the plate, 





F2 

Remove bearing 

Use extractor 4090 Clean The faring seat, 



F3 

Install bearing 

Tap in the boaring until a abuts the crankshaft. 

Thera are two types of bearings’ 

Early Type - inner diameter 1 7 mm 10.669 ini Use stan- 
dard handle 1B01 and drift 5101. 



Late type - inner diameter 15 mm (0.590 in) Use drift 

1426, 

F4 

Install driven plate 

Turn the plate so that the hub faces outwards, away from 
the flywheel 



Th ere a re di Mere nt ce n t er I ng drifts for the d rfferent types of 
gearboxes: 

M 50/51 - drift 5113 



M 45/46 eariy type =• driFt 2484 
M 45/46 Sate type = drift 5111 



F5 

Install pressure plate 

I tighten tho retaining screws crosswise, a few turns at a 
time, to avoid strammg the plate. 

Inhex 6 mm 
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Group 21 Engine 
Ring gear, replacement 



G. Ring gear, replacement {flywheel removed) 

Applies to vehicles with manual gearboxes only On automatic drive vehicles the carrier 
Milate is replaced along with the ring gear. 





G1 

Heat new ring gear to appro*. 230°C {450°F| 

Use an oven or an oxy- acetylene flame. 

If you intend to use an oven begjn heating the new nng gear 
now. If you are going to use ray-acetylene (he ring gear 
should he heated just before it is fitted 



62 

Drill a hole between two cogs 
Use a 10 mm (0.394 in] drill. 

The hole should be approx. 9 mm 10.394 ini deep. 
Caution I Do not drill into the flywheel [causes imbalance). 



63 

Remove old ring gear 

Sel up the flywheel in a usee., use soft laws to prevent da- 
mage, 

li necessary crack the ring gear wilh s rrhtsel above the 
drilled hole. 

Clean she contact surfaces on the flywheel. 



G4 

Heat up new ring gear to approx. 230°C [450 & F] 

Check the temperature with solder [40% tin, 60% lead). 
Solder melts at220-230 s C. (43CM5CFR 



G5 

Install now ring gear 

Position the ring gear. Mote! The bevelled side rnusl race 
she flywheel 

IF necessary use a brass drift to tap down the ring gear until 
it bottoms. 

Leave to cool. 
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Group 21 Engine 

Crankshaft front seal replacement 



H. Crankshaft front seal, replacement 

Special toots: 5103, 5112 







Hr 

Disconnect battery 







Drain coolant 



H2 



Open the drain top on [he left-hand side of the cylinder 
block. A hose ccn be connected to the drain tap to collect 
the coolant 





H3 

Remove: 

- radiator and hoses 

- fan shroud 

Cars wilh aulo-geaftoxes: counierhald the? nipples on the 
oil cooler Lo prevent damage to the pipes 



C$r£ with air-conditioning 
Operation H4 

H4 

Remove compressor drive belt 



H5 

Remove: 

- cooling fan 

- engme splash guard 

-dnv^ belts for power pomp and alternator. 
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Group 21 Engine 
Crankshaft from $e$t replacement 




HG 

Rotate crankshaft until engine is approx. 20° 
6.T.O.C. „ cylinder 1 

36 mm socket 

This is done to prevent iho key on the crankshaft falling 
down into the sump. 

Note I There are two liming marks an the puHey h 
T = T.-D.C. cylinder 1 and 2 =T.D.C. cylinder 6. 



H7 



Lock flywheel 

Remove the cover plate □□ (he toft-hand side of the Fly- 
wheel cover IRHD-vehicles = right-hand side) 

Lock the Flywheel with locking sector S1 12 at the upper 
holt (R HD -vehicles = lower boltl. 



HS 

Remove crankshaft pulley 

36 mm socket. 

Take care that the key on the crankshaft does nor fall out. 

HQ 

Remove seal 

Carefully lever out the seal with a screwdriver 

The mating surface oF the riming gear case must not be da 
maged. 



HW 

Cleon and check mating surfaces 

Both (he pulley and casing 



HI 7 

Install new seal 

Pack grease between Che lips of the seal 
Use drift 5103. 



71 





Group 2 f Engine 



Crankshaft front seal replacement 



M2 

Install crankshaft pulley 

Take care that the key on ths crankshaft does not fail nut. 

Transfer locking sector 5112 to the lower hole IRHO- 
ve hides - upper hole) 

Install the nut, and lighten to the specified torque. See left. 
Note? There are two different types of nuts. 

35 mm socket 



H73 

install cover plate on flywheel casing 

Remove locking sector 51 12, 

HI4 

Close drain tap in left-hand side of cylinder block 

160-180 Wm 240-280 him 

(1 1 8- 1 33 ft. lbs. f (1 77-20S ft. Ibs.f 







HtS 

Install: 

« cooling fan 

- drive beiis for c he po we r pu mp a rsd a Item aior Set to the 
correct tension. 

- cars with AC: compressor drive beU to correct tension 
engine splash guard. 



H16 

Install fan shroud and radiator 

Reconnect hoses and wiring for electric cooling fan (where 
fitted]. 

Cars with auto-gearbox: reconnect a|] tubes to the oil cool- 
er Counterhold the nipples to prevent damage, 



Reconnect battery. 
Fiir with coolant 



Warm-up engine and check 
Top-up wrth coolant if necessary. 



HJ 7 



HJ8 
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Group 21 Engine 
Crankshaft rear seal replacement 



H. Crankshaft rear seal, replacement (gearbox removed) 

Special tools: 1801, 5112. 5953 

51 1 3 or 2484 or 51 11 (depending on type of gearbox} 




Manual gearboxes 
Operation HIS 

HIS 

Remove pressure plate anti driven plate 

Inhex 6 mm. 

Slacken tbt* pressure plate m taimng botis crosswise 
to Bvcied distorting tha prate. 



H20 

Remove flywheel and carrier plate 

L orM the flywheel with locking sector 5112. 



Remove crankshaft rear seal 



H2t 



Lever out the seal with a screwdriver. Take care not to da- 
mage the seeling surfaces in the holder and crankshaft. 



H22 

Clean and check sealing surfaces 
Both in the holder and crankshaft 



H23 

Install new seal 

Assemble standard handtc 1 B01 and drift 5953. 

Lubricate the seal and groove. Pack grease between the 
sealing lips. 

Place the seal on the drift, see fig. 

Tap in [he seal until the drift abuts the crankshaft. 
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Group 21 Engine 



Crankshaft rear seal, replacement 





H24 

Install flywheel and carrier plate 

The flywheel can only be filled in one position. The screw 
holes are assymeuically located 

Use new bolts. 

Tighten to a torque of 4&-5G Nm (33-37 ft. IbsJ Use 
locking sector 5112 to Jock the flywheel 



Automatic gearboxes 

Note the position OF the support plates. The inner plate 
must be turned so that the bevel edge feces forwards 




Manual gearboxes 
Operation H25 

H25 



Install driven plate and pressure plate 

Tu rn ih a drive n pi ate so that s he hy b f a ces ou r we rds . -away 
from the FlywheeB 

There are different cantering drifts for the diff erent types of 

gearboxes; 



M SO/51 = drift &m 
M 45/40 early typo =■ drift 2434 
M 45/45 late sype - drift 5T1 1 



Tighten the pressure plate retaining bolts crosswise, a Few 
turns at a time, to avoid distorting the plate. 



In-hex 6 mm 
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Group 21 Engine 
Engine mountings 




Pad 

(early fnanufacruied 
vehiCEa$ on-ly) 



R e moving/in&ta 1 1 ing 

The mountings arc removed /insured along wnh the 
bracked. 



Right-hand 

drive 



Panel 



? Left-hand 
drive 



K, Engine mountings 



Special tools. 5006, 2x5033, 2x5115 



135 M7 



Lifting too) 

Use beam S006 r two support rails 5033 and two Ishing 
hooks S1 15 to off-load ^he engine mountings 



Group 2 1 Engine 

Replacement of engine 



L. Replacement of engine 



Operations U-4 
Spedof toots: 281 Q 2x51 00 



The Bflgmris rem Qved and in s tafte ti wtth the gearbox M&thed 




MC VMl 



if 

Preparing engine for removal 



Remove: 

- bonnet/bood 

- I Dad from battery 

- asr filter + preheating hose 

- radiator and fan shroud 



- AC compressor. 

Hang the compressor from the right-hand bonnet/hood 
hinge Caution t Do not disconnect sny refrigerant 
hoses. 

- Front exhaust pine from branch pipe (not vehicles with 
coupled exhaust system* 

- disconnect wiring, water hoses, vacuum hoses and 
cables, 




N 
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Group 21 Engine 
Replacement of engine 




L2 

From beneath engine 

Remove: 

- spfash guard 

- power steering pump, ftfote! Do not' disconnect any of 
the hoses. Hang che pump from the body with a wire 

- engine mounting retaining bolts in The front crossmem- 
beF, 



L3 



Remove parts from gearbox 



Remove : 

- mounting clamps for the front exhaust pipe 

- (cars with coupled exhaust system I. uncouple 

- (manual gearboxes]: dutch rnasser cylinder and gear 
lever 

- (autogearboxes). selector control linkage from gearbox 



- speedometer drive catde 

- propeller shah 

• gearbox crossmember. Offload chc gearbox with a ga- 
rage jack 

- disconnect wiring. 





lMC&a 



Manual 
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Group 27 Engine 
Replacement of engine 



Working procedures after repositioning engine 

Operations L5-!3 
Specie/ toot 5098 




Manual gearboxes 

L5 

Adjust bracket for reverse gear detent Install rub 
ber gaiter/bellows. 

Engage 1 st pear. 

Adjusi the clearance between the bracket and gear lever 
Correct clearance = 0 5-15 mm. (0. 02^0. 06 in) 

Use a feeler gauge. 

Re-tighten the retaining screws. 

Engage 2nd gear and re-check the clearance. 

Install the rubber gaiter/beltows 





11734c 



Automatic gearboxes 

LG 

Check/adjust gear selector linkage 

1 . Make sure Shat the clearance; from position "D” to the 
stopsa approximately the same as from posFtion "2" to 
the stop 

2. Adjust the length of the selector rod If necessary. 

Rough adjustment: sum she adjuster at the rear of she 
selector rorl. 

Fine adjustment: turn the sedated sleeve (max. visible 
thread length = 35 mm - l .377 ini 

Extending the rod reduces the clearance in position "D" 
and increases the clearance m position '"2". 

After adjustment: move the selector lever to position 
"T and then back to ir P" Re-check according to 
item 1 



£7 

Fill engine oil and coolant 

Engine oil capacity 6-6 litres (6.3 US qts) (including oil fil- 
ter). Add an additional 0.5 litre 10.5 US qts)- if the engine 
has been disassembled and The crankcase is completely 

dry.. 

Cooling system capacity IQ.S litres I1 1 .5 US qtsf. Set the 
dashboard heater control to max, heal 



Automatic gearboxes 



L8 



Check oil level, top-up if necessary 

The engine must be running. Engage either "N" Of rr P‘ L . 



SO 




Group 21 Engine 

Repf&c&nent of engine 




L9 

Check engine 

Start ihe engine end warm-up 
Check for oil and coolant leakages. 

Tnp-up if necessary, 




UO 

Adjust throttle cable 

The drum must stride the stop on return. The cabte must 
be taut tout must not affect the position of the drum, 

At fuJF throftte the drum must strike rhe other stop 



Automatic gearboxes 

Lit 



Adjust throttle cable 

Press the accelerator pedal to the floor Note! Do not ad 
fust the linkage by hand otherwise Ihe sotting will be incor- 
rect. 

Ai full throttle the distance from the table sleeve to the dip 
must be 50 . 3 - 52,6 mm . 9 S- 2.07 in) 



Lf2 

Check/adjust: 

- ignition setting 

- idle speed and CO ■►content 



ff engme has been disassembled 



U3 



Re-tighten cylinder head bolts 

NoteJ The engine must have been warmed-up and al- 
io wod to cool for 3d mtnutes before re- Lighten ng the 
bolts. 

Follow Hie procedure below, one bolt at a time, 

A. Slacken the bolt 

B. Tighten to a torque of 15-20 l\lm (1 1-1 5 ft. Lbs j 

C. Angte-iighten to 1 I'M 1 7°, Use protractor 5Q9S. 



at 






Group 21 Engine 
Removing parts 



Removing parts from engine 

Operation* U4-J7 
Special tools: 2S2Q. 2903 ; 5099 




LT4 

Remove : 

- starter motor 

-gearbox. Motel Auto, do not forget [he jo-rqus converter 
bolts 

- oil filter. Use wrench 2903 

- dram taps for coolant. 



Lt5 

Attach fixture 5099 to engine 

The engine fs held fn position by means of two bolts 
screwed into the flywheel ceding, and one bolt in each of 
the dram tap screw holes. 



US 

Piace engine on stand 2520 

Retrieve the lifting cradle 



Lt 7 

Remove remaining parts 
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Group 21 Engine 
Installing parts 



Installing parts on engine 

Operations L 18-24 

Special tools: 1426 or 1801 + 5101 (depending on diameter of pilot bearing) 
51 13 or 2484 or 511 f {depending on type of gearbox} 

5112 

Only operations who r* special care must be exercised are dealt with in this section 




U8 

Always use: 

- new gaskets and seals 

- new bolts for flywheel/ carrier pJate 

- new crankshaft pilot bearing {manuar gearboxes) , 





135052 



L19 

Check, replace rf necessary: 

- (E/F-engines) rubber seaJs at tha injectors. The seals 
may have become oval and cause*, air Leakage, erratic ai- 
ling. etc. 

- water and vacuum hoses 

- dutch -h release bearing 




1801+5101 




L20 

Flywheel {manual}, carrier plate (auto) 

New bolts. Tighten to a torque of 45-50 Nm {33-37). 
Use locPtmg sector S1 12 to secure flywheel. 

Automatic: Note positron of support ptetes. The inner 
plate must be turned, bevel side forwards. 



L2f 

Crankshaft pilot bearing 

Tap in the bearing until it abuts the crankshaft. 

There are two lypEs of bearings: 

Early type = inner diameter 1 7 mm {0.669 in) Use stan- 
dard handle 1801 and drift 5101. 

Late type = inner diameter 1 5 mm {0.590 in). Use drift 
1426 



63 





Group 2 1 Engine 
trt&tsffing p$fts 



122 




Driven plate , pressure plate 

Tu-m driven plate so that the hut faces outwards, away 
from the flywheel. 

There are different centering drifts for the different gearbox 
types: 

MfiO/51 - drift 5113 
M4S/46 early type = drift 2464 
M4&/46 late type = drift 5111 

Tighten the pressure plate retaining screws crosswise r a 
few turns at a time, to avoid distorting the plate. 




A fSetone in&lallatson 

B After insl-aflatinn 






123 



Distributor 

Set engine toTDX- cylinder 1 firing position, Make sure 
that cylinder 1 intake vafves are at the firing position and 
not the overlap position. 

Turn the rotor so that it points towards the clip for the dis- 
tributor cap. 

install the distributor. When installed^ the rotor should 
point towards the mark on the distributor body. 





Gearbox 



t24 



Check that the guide pins in the cylinder block protrude by 
10-12 mm. (0.4-0.47 in! 

If tubular pins are installed! replace with solid opes (P/N 
1 23 2 544-5 k Apply locking fluid, 



Automatic gearboxes 

Ughtly grease the Torque converter guide and the Equiva- 
lent hole in the crankshaft. 

Tighten the torqua converter retaining bolts to 45 Nm 
(4 boris) = 36 ft fbs. 
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Group 22 Lubricating system 

Contents 



Group 22 Lubricating system 



r 

r 



Engine oil r oil filter 

Oil ’pressure, check . , , , . ^ , 

check/remedial action for low pressures ... 
Overflow valve (at oil filter) r 

replacement to late type 

Oil pump, lemoval/installation * - * ► - 

cleaning/insoectiori — 




Operation 


Page 


MI-2 


86 


N1 


87 


N2-8 


07 


Ol-S 


3Q 


PI 


92 


PI 
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Group 22 Lubricating system _ 

Engine oil oii fitter 

(VI, Engine oil, oil filter 

Speciaf toot: 2903 




Ml 



Engine olt 

The engine should be hot when changing the oil, Replace 
The drain plug washer 

Oil capacity, cxcl oil filler 6.0 litres (6.3 US qis) 

incl oil filler ... 6.5 litres 16 9 US qts) 

Difference, max. -mm . ... V .0 htFes (TO US qts) 



1 1 lhc engine has barn disassembled and chi> eranhefise is 
cgmpleiuly dry add an additional 0 5 iftre of oil. 



USA and Canada 

Type and grade according to API Servica-SF/GC 

Nqtel SE/CD-oils must not be used 



Viscosity: Temperature range 

f stable ambient temperatures) 



* "30 -2 


0 -10 0 10 20 3p 40 ‘C 


^ -2 




f i! 4 32 sp 6|8 8; 


B It 


M'F 


j 


SAt (3W M , 


5 iV 50 
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i i -i — i — i i 








<l 


SAE 10W50 




tes> 






JI 
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SAe tow 40 


■■ N 




















C S*E 15 w 50 






n . i i: ‘ r i 






c 


SbF HftV so 












i i r 










30 


> 












\ 1 












£_ 5 A E4D 



id? an- 



other markets 

Type and grade . according to AF ! Service-SE/CC or 
SF/CC 



Viscosity : Temperature fringe 

(stable ambient temperatures] 




SAE l 5W/5Q or 5AE 2GE/50 oils are recommended for use in extreme driving conditions 
' which involve high oil consumption and high oil temperatures, e. g, mountain tlnving with fre- 
quent decelerations ur fast motorway driving (Note however the lower temperature limits J 



M2 

Oil filter 

Use strap wrench 2903 to remove the filter 
Sac the ms to Nation instructions on The cartridge. 

For raplfl cement of filler oniy, add 0. 5 litre \ 0 . 5 UR qt) of 
engine oil 
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Group 22 Lubricating system 

Off pressure, check 

IM. Oil pressure, check 







m 

Use [he output on the left-hand S'.tfe qF the engine , in front 
of l he a if filter, to measure the oil pressure. If the pressure 
is measured anywhere else, the results will tie invalid 

The Roapter (F/N 404592-5) can be used for B2D and 
01 7-B23 engines. 

With □ hoi engine and new oil filter, the oil pressure should 
be: 

1 5 r/s (900 r/min) min 0,1 MPa (14 2 pai) 

50 r/s (3 000 r/minf 0.4 MPa [57 psif 

' Cermet lypE, grads £inrl vtscofiiEv 



Low oil pressures 

Carry oul [he following checks/remedtes 





Check nil level 



AS 



Cars with GT-mtruments 
Operation N3 

A J3 

Check that oil pre$sure sender is correctly irv 
stalled 

The oil pressure sender tor G7- instruments should be 10° 
cated on the port on I he left-hand side of the engine [in 
front of the Oil filter | . 

T he adapte r [ P/M 464592-5) must be used i F a correct fit 
is to be obtained. 

Mote! The standard oil pressure sender must be left in- 
stalled. If this sender is replaced (by an incorrect one or a 
plug) one of the oil ways in the cylinder block ts exposed and 
the oil pressure will be loo low. 



N4 

Check oil flow to all rocker arms 

Disconnect the lead from terminal 1 5 on the ignition coil 
(safety precaution]. 

Crank the engine and Check the flow of od from the rocker 
arm jets. Ample oil should flow and no air bubbles should 
bo present. 

Different fault symptoms; 

Air bubbles, see N5-6 

Poor oil flow From ell rocker arms, see M7-& 



e? 




Group 22 Lubricating system 



Oii pressure, check 



AIR BUBBLES IN OIL 

Operations N5-6. 




N5 

Air bubbles in oil indicates that there is leakage from the in- 
take side of the oil pump. 

The reason may be leaking O-rings, either between the en- 
gine block and sump, or between the sump/pan and oil 
strainer, 

On early engine versions the guide sleeve between the cy- 
linder block and sump/pan may have fallen out. In such ca- 
ses the ail will leak from the upper O-ring. 

New cars are fitted wiih a collar in the sump/pan which 
prevents the sleeve from falling out. 










N$ 

If guide sleeve has fallen out ; 

It i& possible to replace the tipper O-ring and secure the 
guide sleeve from below. 

- remove pieces of otd O-ring. Clean the oil strainer, both 
internally and externally 

- Carefully clean the oilway 

- Instalf a new Oaring. Use a bent screwdriver to position 
the O-ring. 

- Install a new guide sleeve. Use locking fluid P/M 
1 161057-3 

- install a new oil strainer and a new 0-ring 

- ipstalf remaining parrs end add engine oil. 





SB 





Group 22 Lubricating system 
Oil pressure, check 



PCQH Oil FLOW AT ALL ROCKER ARMS 

Operations N7-8 

Indicates interna! leakage or poor pump capacity 




N7 

Cheek timing gear chains for wear 

If the chains are worn the chain tensioners will have 
reached their outmost position Oil will teak past (he pis- 
tons m (ha chain tensroners and Lhe o«l pressure will he too 
low 

Use a torch and assess the condition of the chain lensi on- 
ers. 



Replace the chains if the pm m the tensioner protrudes by 
more than 4 teeth (3 mm = 0.31 5 in). See D2-4B, pagt 
56, 



A tS 

Check: 

- that oil sirainer is nol blocked 

- oil pump and relief valve 

- that oil pump shaft is firmly secured to cylinder block 



S3 




Group 22 Lubricating system 
Relief valve, replacement 



O. Relief valve 

Replacement from early to late type 

(oil After removed! 



Eariy type Lata type 







Early type = without filter 
late type ~ with filter 



Late typs valves bto introduced on: 


Engine type 


Engine Wo. 


B 27 A 


None 


B 28 A 


1 143 — fr 


B 27E 


76992 ~+ 


B 2 BE 


All 


B 27f= 


None 


B 28F 


11169 — + 



Required materials: 

Description Qty 


Part number 


Valve 


1 


1218056-8 


Seal 


1 


121 BO 54-3 


Filter 


1 


1218175-6 


Washer 


1 


1218055-0 








1Ufl» 



01 

Withdraw old valve from engine blech 

Use a pair of pliers or a screwdriver. Take cars not to da- 
mage the oil filter mating surface. 



02 

Clean hole 

Remove dirt, etc. Use a knife or scraper. 

Clean thoroughly, Caution I Do not use compressed air. OiTt, 
oil deposits r can be blown into the oitways. 
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Group 22 Lubricating system 
Relief valve, replacement 

03 

Install new parts 

Install the velva, with the spring facing inwards. 




In H7 



04 

Press an washer 

Use a 1 1 mm (inner die) socket. 



1UKH 



05 



Secure washer 

Usee drift to make three small notches around the washer. 




Group 22 Lubricating system 
OH pump 



P, Oil pump 




pi 

R emoving/i nsta 1 ling 

Timing gear case, 
removing, see 03-14, page 57. 
installation, see D2G-21, 33—47, pages 50 and 62, 

Oean all parts before installation. Also clean the housing in 
the cylinder block. 

Oil the housing, cogs end shafts. 

Tightening torque retaining bolts. oil pumpcylinder block = 
10-15 Nm (7-1 1 ft. lbs.) 

Smear locking Fluid (P/N 1161 053 -2} on tha bolts for the 
oil pump sprocket. 




P2 



Cleaning/inspectbn 

The or! pump is supplied as a complete unit (i.e. cover, cogs 
and refciet valve} Spare parts are however available for the 
relief valve. 

Clean and inspect all parts. If in doubt, check tolerances, 
see below. 



Specifications mm (in} 

A*ial clearance 

Radial clearance between tooth top and pump housing 

(excluding bearing clearance) ■ , . 

Backlash (excluding bearing clearance} 

Bearing clearance, drive shaft „ , 

idler shaft * 

Relief valve spring length 

unloaded 

under Eoad of 68. 3 N (20 lbs.) * , . + , 



.. 0.025^0.064 

0.110-0.165 
,,0.17-0,27 
,,, 0.015-0.053 
, 0.015-0.051 

. 89 5 

.. 56 5-60,5 



0.0009-0.0033 

0.0043-0 0072 
0 0066-0.0106 
a 0006^0, 0021 
0.0006-0.0020 

3.52 

2.22-2,38 
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Gfo up 25 Intake and exhaust systems 

Contents 

Group 25 Intake and exhaust systems 



Intake manifold 

B 27/23 A 

B 27 E 1975-1978 

1979-1980 

BZtEJ 27/28 F 




Exhaust manifold 



Exhaust manifold and silencers 
Crankcase ventilation 



Catalytic converter 

Pu ni p .«■**.■..+ piii ipi 

Pufsair system ...... 



Operation 


Pfcqe 


Q1-8 


94 


R 1-2 


95 


S 1-9 


97 


S 1-9 


97 


T 1-2 


101 


U 1-2 


103 


V 1 


103 


« 

1 

IT 

X 


104 


V 1—7 


105 


Z 1-4 


107 



Exhaust gas recirculation (EGR) 

On/off system 

general 

IS Sti IIQlllllill.lllH i Ili + K.alll r-l.4l.ll 

Fault symptoms 



Stepless system, type 1 

general . . . . .......... 

r?Q - T n>pp> • + + 

f&ult symptom? + + + hi*-rhii + 4 n ■>- 1 <■ + ■■■■ j ■ ?■■**■■■■ ■ ■ ■ ■< « ■ 



Stepless system, type 2 

general * , . - * * 

testing i 

fault symptoms 



Cleaning of EGR system (air types) . . 

Adjusting dashboard indicator lamp (F-engines only I 
Installing new type pipe for EGR 



ini i- BHi - I 



general method 

required parts 

B 27 E 1979-1980.. 

B 27 F 1976-1978 . . 



I-I I T r t n i i F M I ♦ + I H 1 ^ 1 1 1 ■ 

i i i ■ i ■ r iiae-l + aad++ee-4 + P> 



Lambda-sond system 

Location of components 

Connection of vacuum hoses 

Wiring diagram ......... 

General instructions — ........ 

Fault symptoms 

Fault tracing (checking system) 

Installing pressure differential switch 

(B2BF US A+Canada 1980-1981 ] 

Replacement of Lambda-sond - — ■ - . 

Altitude adjustment (USA only} 



AA1-3 108 

M 4-5 109 

AA 6 109 

AB1-3 110 

AB4-5 111 

AB 6-12 111 

AC 1-3 114 

AC 4-5 T15 

ACS- 10 115 

AD 1 117 

AD 2 117 

AE 1 118 

AE 2 118 

AE 3-12 118 

AE 13-26 121 



AF 1 124 

AF 2 125 

AF 3 125 

AF 4-6 126 

AF 7 127 

AF 8-43 127 

AG 1-10 136 

AH 1-2 139 

AJ1-4 140 
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Group 25 intake and exhaust systems 



intake manifold 




Q. Intake manifold B 27/28 A 



Cover plate 



Intermediate piece B 27 A 1976 

He placement parts m corporate idle 
channel, 

\On installation, eol&noid valve hole 
inruust be plugged (P/N 12GG 494-21- 



Turn gasket right way- 
Vent hole must not be 
blocked. 



Drainage channel 



Preho&linfl Mange 

Some & 27 models 
All B2® 



“ All right hand drive vehides. 
Only late type on left hBnd- drive 
vehicles. 



Filter* 



Heal chamber 

intihe mangold muss be removed to 
replace gasket or chamber (see Q8 r 
page 95J. 




Closed 



Throttle housing 



Q2 

Checking 

Ensure smooth operation of throttle and position of 
lever el different engine temperatures and speeds. 

Closed = cold engine and at idle. 

Open - warm engine at speeds above idle. Throttle 
opening depends on power output. 




Q 3 

Replacement 

The exhaust pipe must be disconnected from branch 
pipe to obtain access to throttle housing. Also neces- 
sary to unscrew mounting bracket near gearbox so 
that exhaust pipe can be guided to rear. 

Use new gaskets when installing throttle housing. In- 
stall gasket with reinforced metal edge facing branch 
pipe and throttle housing respectively. 



9*1 




Group 25 Intake and exhaust systems 
Intake manifold 



Q4 



Removing intake manifold 

Three working procedures For removing intake 
manifold ere described below. Choose method 
which suits purpose of repair. 

As a safety precaution, always disconnect battery 
before starting repair. 



05 1 

Installing intake manifold 

Use new O-rings and gaskets. Tightening torque 
10-15 Nm 17-11 ft. lbs.). 

For connection of vacuum hoses see page t4 

After installation check/ad just: 

- throttle controls 

- idle speed and CO cgnient, 




Method 1 Repfacing O-rings 



06 



Disconnect intake manifold and lift it up slightly to 
obtain access to the O-rings, 

Notel Tubes to Hot-spot must be disconnected from 

rear edge of intake manifold. 




07 

Method 2 In connection with removing cylinder 

heads 

Intake manifold must be removed complete with car- 
burettor. 

It will be necessary to drain the coolant. 




QS 

Method 3 Removing intake manifold e.g. when 
fitting a new Hot-spot gasket 

Intake manifold can be removed without carburettor 
and intermediate section. 

ft is not necessary to drain the coolant. 
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Group 25 Intake and exhaust systems 
intake manifold 



R. Intake manifold B27E 1975—1978 




iu sti 



m 

Removing intake manifold 

Intake manifold must be removed with ai My ef control 
unit. 

Disconnect battery prior to removal of mangold. 

Clean all fuel line connections before disconnecting 
pipes. 

Disconnect [move ic one side) wires, hoses and ca- 
bles, identify i f and as necessary, 

Place wiring harness on panel above rad fat or. 

Detach clips retaining distributor cap. 

Remove intake manifold. 





R2 

Installing intake manifold 

install new Q-rings. 

Tightening torque 10—16 Nm (7-11 ftJbs.). 
Re-connect wires, hoses and cables. 

For connection gf vacuum hoses, see page 14. 

After installation, checked just: 

- throttle controls 

- idle speed and CO content. 
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Group 25 intake and exhaust systems 
Intake manifold 



S. Intake manifold B27E 1979-1980, B28 E, B 27/28 F 

ST 
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Group 25 Intake and exhaust systems 
Intake manifold 



Basic setting of balance screws 




S2 

Screws 2 and 3 are set at the factory and should not 
normally need to be adjusted. 

They should however be adjusted if lower part of air 
now sensor is replaced or if engine running is poor. 

To adjust: 

- screw in screws 2 and 3 fully, 

- unscrew no. 2 for left bank (cylinders 1, 2 r 3) 1 1/2 

turns 

- unscFfcw no. 3 for right bap*k (cylinders 4, 5, 61 5.0 

turns. 

Note! B ZB F with constant idle spaed system 
idle adjustment screw (1) must be screwed in fully. 

Screws \2 and 3) must be tightened until the heads 
shear. 



Failure to shear adjustment screw heads may con- 
travene USA Federal iaws. 



Removing intake manifold 




Disconnect battery 



S3 



$4 

Detach distributor cop and disconnect HT leads 

Detach both clips larrowgd). 

if cap is not removed it may be damaged when intake 
men i fold is removed. 'in 5 tel led. 
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Group 25 Intake and exhaust systems 
Intake manifold 







S5 

Disconnect front part of intake manifold 



S6 

Detach intake manifold with air-fuel control 
unit 

Move hoses and cables to one side,, disconnect as 
necessary. Clean fuei line connections thoroughly 
before disconnecting pipes. 

Detach wiring and place harness on lop of radiator 
panel. 

Remove intake manifold with air-fuel control unit. 




0 28 f 10B1 
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Group 25 Intake and exhaust systems 
Intake manifold 



Installing intake manifold 





S7 

Install intake manifold with air-fuel control unit 

Install new O-rings, 

Tightening torque 10— 15 Nm 17-H ft.lbs.). 

Connect wi res, hoses and cables. 

For connection of vacuum hoses, refer to page 14, 
Attach distributor cap and re-connect HT leads. 



Install front part of intake manifold 



S3 



S3 

CheckJadjust: 

- throttle controls 

-idle speed and CO content. 
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Group 25 intake end exhaust systems 
Exhaust manifold 





T. Exhaust manifold 



Removing/installmg 



r t 

As 3 safety precaution disconnecioneof battery leads 



Exhaust system must be disconnected from both 
branch pipes before exhaust menrFcJd can be 
removed. Also exhaust mounting near gearbox must 
be removed so that the exhaust pipe can be moved to 
rear to obtain access to branch pipes. 



Branch pipe should be re moved/in stalled with air InJet 
pipes Of Pu Is as r system pipes in position (as applica- 
ble). 



l]li 3U 








;Pgl$air 



air inlet' 

335 




Reinforced metallic 
edge 



m 



B ?7J?a A p| 8 | n f or£e j metallic edge 



Branch 



pipe 



Gaskets 



T2 

Several different types of branch pipe gaskets are in 
u^e. Only late type r shown adjacent, is slocked by 
Parts Dept. 

Gaskets are supplied in packs of three, and must be 
separated by cutting and not by folding, or damage 
may result. 

Gaskets must be installed with reinforced metallic 
edge facing cylinder head. 

Gaskets between exhaust pipe end branch pipe must 
be installed with reinforced metal lie edge facing 
branch pipe. 



Group 25 In take and exhaust systems 

Exhaust pipe and silencer 

U. Exhaust pipe and silencer 

Type of exhaust system installed depends cm market and model year, Shown below is the 
exhaust system on fl. 28 F USA 19 &0. 




General 



Installation of complete system 



U T 



U2 



• Use new gaskets. Turn gasket metafile face against 
manifolds. Sieei face with raised edge should be 
replaced only if tismsgedr 

• Exhaust pipe should be inserted approx. 40 mm 
(1.6 in.) into silencer. 

• Clearance between exhaust system and body 
should not be less than 20 mm (0.8 in.k 



V ■ V/ -' r u| 

’ ■ " ■ « *l/ r -fj ■'* 

VAttilQ'jy r^ j ?'/* V--T — + 
Tulupy^S 733-Ci, i 



Follow work sepuence below to avoid tension in 
system, 

1. Unscrew retaining bolts A on mounting bracket - 
gearbox. 

2. Hang up and align complete exhaust system, 

3. Tighten nuts B at front pipe - manifolds 

4. Tighten cataiytic converter C. 

5. Tighten bolts D for mounting bracket - front pipe. 

6. Tighten bolts A for mounting bracket^ gearbox. 

7. Tighten clamps E for silencer - pipe- 
B. Tighten coupling F as applicable. 

9. ChEck that system cannot strike bcdy r adjust if 
necessary, 
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Group 25 Intake and ext^ustsystems 
Crankcase ventilation 





V. Crankcase ventilation 



Calibrated 
nipple . 



Calibrated 



B Z7 £ 1973- 1&SQ 
B 27 F 1979 
B 23 DF 



8^.7 F 1976-1973 

Nolel Modified crankcase ventilation system may 
be fitted on some modelSr see 027F 197$- 



B 27/29 A 



Clesning/checking 



Calibrated 

nipples 



• c lea n/c heck all hoses 
A clean calibrated nipple 

• clean oil filler cap and cEean/repl&ce strainer as 
necessary. 
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Group 25 intake and exhaust s ys tems 
Catalytic converter 



X. Catalytic converter 



Part Number (P.'NJ 




XI 

Type of cata I ytic co nve rter f itta d to ve hicie de pen (Is on 
engine type, year model: and market. Direction of flow 
and part number are indicated on converter. 




X2 

Some converters are attached to exhaust system by 
pin studs and it is not necessary to replace converter if 
one of studs Is damaged. In such cases drill out 
damaged stud and install nut and bolt. 



X3 

Efficiency of catalytic converter can be checked by 
recording and compering CO level before and after 
converter. 




Group 25 In ta ke and e xhaust systems 

Air pump 









Y, Air pump 



Diverter ugFy^ 

Air pump 



Backfire valve 



IMPORTANT 

• Arc pump must ndt i?e lubricared or dismantJed but 
instead ^placed if defective. 

• Mover plug or obstrucl tlie diverter valve ourlel singe 
this can cause severe damage to air pump 




Checking air injection system 

Operations Y2 - 5 

Y2 

Chech backfire valve 

Disconnect hose From diverter valve and check Func- 
tion of backfire valve by alternately blowing and suck- 
ing. on hose. 



V3 

Check air pump attachment and drive best 

Check drive boh for cracks* wear, etc. 

Chock security at air pump. 

PEug end of diverter valve hose [safety precaution) and 
starE engine. Pump operates noisily especially when 
coid- 



TQ 5 






Group 25 Intake and exhaust systems 
Air pump 




Y4 

Check diverter valve 

Diverter valve hose must be plugged prior to checking. 

Run engine at idle and check that air is blown out of 
port | A} on diverter valve. 

Increase engine speed to about 50 r.'s (3500 rtmin) and 
release throttle quickly. Air flow from (A} should stop 
tor a few seconds and air should be blown out of vent 
holes (6} on side of valve. 

if incorrect, check vacuum hose between diverter 
valve and engine intake manifold before testing with a 
new diverter valve. 



Y5 

Turn off engine and re-connect hose to diverter ^ 

valve 
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Replacing drive belt 



Y6 

If drive belt has snapped check function of backfire 
valve. (A defective valve can cause belt to break off.) 










Removi Deinstalling air manifold 



Y7 

Air manifold should be remove d/tn stalled attached to 
branch pipe. 



IDG 



Group 25 Intake and exhaust systems 



Pulsair system 




Laltf typ* 



13 fl 3 bd 



Non-*etum 

v^ives 



2. Pulsair system 



General 

2 1 

Disconnect and plug connections of Pulsair system 
before checking/adjusting CO content otherwise 
results will be false. 





Checking Pulsair system 

z? 

Check: 

- security of ail connections 

- hoses for leaks. 



23 

Check non-return valves 

Disconnect hoses from upper non-return valve. 

Start engine and hold hand above valve. It should be 
possible to feel air being drawn into system and that 
no exhaust gases are leaking. 

Next check remaining two valves in same way. 



Removing/i Retailing air manifold 



24 

Air manifold should be removed/installed attached to 
branch pipe. 
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Group 25 intake and exhaust systems 
Exhaust gas recirculation, on/off system 



A A. Exhaust gas recirculation (EGR) 

ON/OFF system 




13E 3&: 



Delay valve 
{certain models only} 



aa r 

EGR system Is fitted on following engines: 

S 21 F 1976 automatic Canada and USA Federal 
1977 automatic Canada 
B 2? E 1980 Sweden and Australia 
B 28 E 1981 -1 982 Sweden and Australia 











Cleaning EGR system 



AA2 

5e# instructions on page 117, 



Adjusting dashboard indicator lamp 



AA3 

F engines only 

See instructions on page 117, 
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Group 25 Int ake and exhaust systems 
Exhaust gas recirculation. On/off system 



Function check 




AA4 

EGR valve shou Id or 1/ open at part throttle with warm 
engine. To checkfunctron of valve, observe movement 
of fink rod at different engine rpm and temperatures. 

An open valve will cause erratic idling and possibly 
stall the engine. 



Clewed 




AA5 

Check that EGR valve: 

- is closed at all engine rpm vwith cold engine,, i.e M 
coolant temperature below 55*0 (130 D Fj 

- opens at part throttle with warm engine, Le., content 
temperature above {140TK 

Vehicles with delay valve: EGR valve opens approx- 
2 seconds after engine is accelerated. 

- closes when engine speed drops to idle. 



mm 

Open 


Me 


MULT SYMPTOM 


PROBABLE CAUSE/REMEDY 


EGR valve opens when engine cold 
(coolant below 55 D C = 130°FJ 


Defective thermostat valve. Replace. Thermostat 
valve must open at 55-60'C (130-140^) 


EGR valve does not open at part throttle with warm 
engine (coolant temperature above 60°G = 14CFF) 


Vacuum hoses defective, kinked or Incorrectly 
connected. 




Thermostat valve does not open. Test by removing 
vacuum hose from EGR valve and blowing through 
hose into valve. 




Notel On vehicles with delay valve, disconnect hose 
after valve and check as above. 




EGR valve seized. Clean, 'replace valve. 


EGR valve does not close when engine rpm drops to 
idle 


EGR valve seized. Clean/replace valve. 
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Group 25 Intake and exhaust systems 
Exhaust gas recirculation, stepless system, type 1 



AB. Exhaust gas recirculation (EGR) 



STEPLESS system, type 1 




This system is fitted to following engines 

B 27 F 1976 USA California 
1976- *977 Japan 



Thermostat 

valve 



Solenoid valve 



To air pump 



fc T^NP 



Air cleaner 
intake 




134 MB 

Notel Some of vacuum hoses ere connected to compo- 
nents bv en adapter and a short, thick hose. 



Cleaning EGR system 

See instructions on pege 117. 



AB i 



Adjusting dashboard indicator lamp 



as; 



See instructions on page 117. 






Group 25 intake and exhaust systems 

Exhaust gas recirculation, stepless sysfem, type 7 



Function check 




Closed 




Open 



A 84 

EGR valve should only open at part throttle with warm 
engine. To check function ol valve, observe movement 
of link rod at different engine rpm and temperatures. 

An open valve will cause erratic idling end possibly 
stall the engine. 



AB5 

Check that EGR velvet 

- is dosed at all engine rpm with cold engine, coolant 
temperature below 55 a C (130®FK 

If valve opens, thermostat is defective. Thermostat 
valve should open at 55-6Q"C liao-KWn 

- Is closed at idle with warm engine and opens at part 
throttle with warm engine 

coolant temperature above 60"C |140“F|, 

If defective, see fault tracing, AB6-12. 

- closes quickly when engine rpm drops to idle. If 
valve does not close or closes slowly, solenoid valve 
is blocked or EGR valve has seized. 



Fault tracing 

Defective EGR system with warm engine 

Operations AB6-12 




AB6 

Check all hoses and connections 

M a ke sure t h at vacuu m hoses ere correct ly con nested 
and not kinked, damaged, ate. 



1»JS3 



in 




Group 25 intake and exhaust systems 



Exhaust gas recirculation, stepless system, type 1 

. click 

+ p click 



Check mrcroswftch and solenoid valve 

Turn on ignition. 

Press microswitch lo make/bresfc circuit to solenoid. A 
crick should sound from solenoid. 



If incorrect, check: 

microswltch ground 

- current supply to solenoid 

- wire between micro switch and solenoid 




AB8 

Check microswitch adjustment 

Connect a test lamp between microswitch and wire to 
solenoid. 

Ignition should be on. 

Place a 1.5 mm (Q.Q6 in) feeler gauge between stop 
screw and boss. Test lamp should light up, 

Change to a2 nun (0.03 inHeeler gaugeandcheckthet 
test lamp is off. 

Switch off the ignition.. 



Adjusting microswitch: 

- place a 1,5 mm feeder gauge between stop screw and 
boss. 

- slacken lock nut and unscrew upper stop screw until 
test lamp goes out 

~ screw in stop screw until lamp just lights. Tighten 
lock nut 

check adjustment according lo AB8. 



AB9 

Check thermostat valve 

Disconnect thermostat valve hoses from 'S' on 
vacuum amplifier and from solenoid vaJve. 

Blow through valve to check that it is open. Note! 
Engine must be warm, L.e„ above 60X (140 C F). 

Re-connect hose to solenoid valve. 
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Group 25 Intake and exha ust systems 

Exhaust gas recirculation, stepless system, type 1 

AB1Q 

Check EGR valve 

Disconnect vacuum hose from valve. 

Connect hose to a vacuum pump and switch pump on. 
Valve should open. 

Re-connect hose. 








ABIt 

Check vacuum amplifier and solenoid valve 

Start engine and run at idle. 

Disconnect hose from connection l on vacuum 
amplifier. 

Connect a vacuum pump lo connection 1. 

Switch on pump and check function of EGR valve. 

Valve should be dosed when engine idJes- If valve 
opens solenoid valve is defective. 

Check for leaks in vacuum amplifier and hose$ by 
checking that pump pauge readi ng remains stable for 
at least 10 second s + 

Increase engine rpm and check that valve opens. If not, 
solenoid valve or vacuum amplifier is defective. 

Turn off engine. 

Disconnect vacuum pump and re-connect hose to 
vacuum amplifier. 



r 

r 




AB 12 

Check air filler inlet 

Check that air inlet is leakproof. Leaks would cause too 
low a depression et venturi end of inlet. 

Check air filler, inlet hose end filter cartridge. 
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Group 25 Intake a nd exhaust systems 

Exhaust gas recirculation, stepless system, type 2 



AC. Exhaust gas recirculation (EGR) 

STEPLESS system, type 2 



AC1 

This system is fitted to Following engines: 

B 27 F 1977 USA Federal and California 
B 27 E 1979 Sweden and Australia 





Cleaning EGR system 



See instructions on page 1 17. 



AC2 



Adjusting dashboard Indicator lamp 

AC3 



'""N 
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F -engines only 

See instructions on page 117. 




Group 25 Intake and exhaust syste m 

Exhaust gas re circulation , stepless system, type 2 

Function check 




Closed 




Open 



AC4 

EGR valve should only open at part throttle with warm 
engine. To cheek function of valve, observe move mEnt 
of Jink rod ei different engine rpm and temperatures. 

An open vatve will cause erratic idling and possibly 
stall the engine. 



ACS 

Check that EGR vaive: 

- is closed at all engine rpm with cold engine, coolant 
temperature below 55*C (ISCTR, 

if valve opens, thermostat is defective. Thermostat 
valve should open at 65-6CFC (130-14Q*R 

- is closed at idle with warm engine and opens at part 
throttle with warm engine 

coolant temperature above 60 D C (14Q D R. 

If defective, see fault tracing, AC6-10. 

- closes quickly when engine rpm drops to idle. If EGR 
valve does not close disconnect hose from valve end 
re-cheek, If valve still does not dose vacuum 
amplifier is probably defective. Re-test with a new 
vacuum amplifier. If valve still does not dose it has 
probably seized and should be cleanedJreplacad as 
necessary. 



Fault tracing 

Defective EGR system with warm engine 

Operations AC6- 10 




AC6 

Check all hoses and connections 

Make sure that vacuum hoses are correctly con- 
nected and not kinked, damaged, etc. 

Also check vacuum hoses which are indirectly con- 
nected to system, e.g. to distributor. 



Croup 25 Intake and exhaust systems 

Exhaust gas recirculation, stepless system, type 2 




Check thermostat valve 



AC 7 



Disconnect thermostat valve hoses from intake 
manifold and connection 'R' on vacuum amplifier. 

Blow through valve to check that it is open. Natal 
Engine must be warm, i.a., above 60’C (140 t, F|. 

Re-connect hoses. 



ACS 

Check EGR valve 

Disconnect vacuum hose from valve. 

Connect hose to a vacuum pump and switch pump 
on. Valve should open. 

Re-connect hose. 



ACS 

Check vacuum amplifier 

Disconnect vacuum hose marked "V" from vacuum 
amplifier. 

Start engine and run at idle. 

Connect a vacuum pump to vacuum amplifier con- 
nection 'V' and start pump. EGR valve should open if 
vacuum amplifier is functioning correctly. 

Turn off engine and re-connect hose r V', 



AC10 

Check air filter inlet 

Check that sir inlet is leakproof. Leaks would cause 
too low a depression at venturi end of inlet. 

Check air filter, irtlEt hose and filter cartridge. 
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Group 25 intake and exhaust systems 
Exhaust gas recirculation 



AD. Cleaning of exhaust gas recirculation system 



(Applies to all EGR systems) 




ADI 



To clean EGR system, tap all parts lightly with a soft 
mallet to remove carbon deposits. 

Remove dirt from channels and nipples with a 
screwdriver and blow parts clean with compressed 
air. 

Special care should be taken to ensure that valve 
seat in EGR valve is free from carbon. 

F engines: dashboard Indicator lamp should be ad- 
justed after cleaning system. 

B 27 F 1976 USA California and 1976-1977 Japan: 
mlcroswllch must bo adjusted when system is 
cleaned, see page 112 operation ABB. 



IMPORTANT 

■ Do no* clean EGR valve in detergent since diaphragm 
is easily damaged. 

* Hold EGA valve in hand when cleaning and not m a 
vice. 



AD. Adjusting dashboard indicator lamp 



F engines only 




AD2 

Indicator lamp will light each time the exhaust gas 
recirculation system is due for service, 

Lamp is actuated by a switch connected to car odometer 
and mounted on back of speedometer. 

To zero switch, remove cover (shown adjacent} and 
depress white push button j arrowed). 

Re-fit cover after adjustment. 
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Group 25 intake and exhaust systems 
Exhaust gas recirculation, replacing pipe 



AE. Installing new type pipes on exhaust gas recirculation 

system 

B 27 E 1979-1980 and B 28 F 1976-1978 




General 

AE I 

A new type of EGR pipe was introduced into produc- 
lion far 19SQ models. It can also be fitted as a replace- 
ment part to vehicles buift before 1980. 

Improved distribution of recirculated exhaust gases 
between cylinders is obtained with new type pipe. 
This improves running at extremely low temperatures 
(-30’C = -22®F}. 

If engine runs poorly at -30“C (-22°Fi, radiator blind? 
should befitted. If this does not help, replace EGR pipe 
with new type. Note! Crankcase ventilation system 
must be modified slightly on B 27 F model? when in- 
stalling new type plpe. 




Fep lacing EGR pipes: 

B27 E 1979-1980 page 1 19 

B27F 2376-1978 .page 121 




Parts required to install new type EGR pipe 



AE2 





No 


Description 


P/N 


Otv 


B 27 E 


B 27 F 


1 


Pipe 


1274332-4 


1 


1 


2 


NippJe 


1274334-0 


2 


2 


3 


Elbow nipple 


1274504-8 


2 


2 


4 


Cover plate 


269377-8 


1 * 


1 


0 


Seal 


464517-2 


1 


1 


6 


Plug 


952069-3 


— 


1 


7 


| Nipple 


1269487-9 


-r 


1 


8 


1 Start injector pipe 


1269485 3 


- 


1 



""I 



* Only B 27 E 1900 wiiheut AC, For other models use caviar plate 130BB9G-6 + 
nipple 947559-1- 
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Group 25 intake and exhaust systems 



V 



Exhaust gas recirculation, repining pipe 



Installing new type pipes on exhaust gas recirculation system 

8 27 E 1979-1980 




r 

r 






i^Jniiw 



Remove: 

- air filter 

- pipe between EGR valve end intake manifold. 



8 27 6 1 980 without AC A6A 

Install gasket and cover plots on intake 
manifold 

Install cover plate without nipple. 



8 27 6 1880 with AC and 1979 AE5 

Install gasket and cover plate on intake 
manifold 

Install cover plate with nipple pointing to rear. 
Connect vacuum hose to new nipple. 

Motel Route hose along inside of intake manifold right 
bank. 



AE6 

install elbow nipples in intake manifold 

Remove nipple and plug from intake manifold, 

Screw in elbow nipples approx. 6 turns until position 
shown adjacent is obtained {finer adjustments will be 
made later when EGR pipe is attached). 
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Group 2b Intake and exhaust systems 



Exhaust gas recirculation, replacing pipe 




ijjfioa 



AE7 

Unscrew EGR valve 

EGR waive must be unscrewed slightly before pipe can 
be attached. 

Slacken nul on pipe from exhaust manifold. 

Secure hose with clips. 



AES 

Assemble new pipe and elbow nipples 

Tighten unions by hand. 

AES 

Install pipe 

Tighten unions by hand. 

Check that pipe does not contact intake manifold, ad- 
just if necessary. 

Tighten all unions; EGR waive retaining nuts last. 



AEtQ 

Check that hoses do not contact pipe 

Clamp hoses where necessary. 



Install alt filter 



AE11 



AE n 

Check operation 

Start engine and run to normal operating tempera- 
ture, Check for leakage. 




Group 25 Intake end exhaust s ystems 
Exhaust gas recirculation, replacing pipe 



Installing new type pipes on exhaust gas recirculation system 



[Includes modification of crankcase vontilation system) 

B 27 F 1976-1978 




AE73 

Remove: 

-air filter 

- pipe between EGR valve and intake manifold 

- crankcase breather pipe 

■ front part of intake manifold. 




AE 14 

Clear parts, wires, etc. from air-fuel control unit 
to obtain access to start Injector pipe 

Remove retaining screws, arrowed (2x) and link rod 
from throttle pulley. 

Undamp wiring harness and place it to right of imake 
manifold. 

Lift up front section of air-fuel control unit slightly, 
making sure that pipe from auxiliary sir valve does not 
detach from air-fuel control unit. 



A£15 

Replace pipe for Start injector 
Transfer parts to new pipe. 

Place plug in upper hole in pipe. 

Check/replace 0- rings. 

Motel On some vehicles a gasket has been fitted be- 
iween start injector and pipe. This gasket should be 
replaced with an O-rtng. 
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Group 25 Intake and exhaust systems 
Exhaust gas recirculation , replacing pipe 




AE16 

Connect hose for crankcase ventilation 

Connect hose to nipple on pipe for start injector. 
Secure hose with clips. 



AE 17 

Install: 

- retaining screws for air-fuel control unit 
-wiring harness, re-damp 

- link rod to throttle pulley. 

Check that pipe from auxiliary air valve is still i n posi- 
tion. 



AE18 

Install front part of intake manifold 

Install new O-rings and gaskets. 




AE 19 

Install cover plate with gasket and replace 
nipples, ''plugs 

Withdraw nipples from front holes in intake manifold. 

Transfer plug on right side and nipple on left side trom 
rear tn from hole. 
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Group 25 Intake and exhaust systems 

Exhaust ga$ recirculation, replacing pipe 

A £20 

install elbow nipples in intake manifold 

Screw in elbow nipples approx. Slums. Check security 
and position of nipples, (fine-adjust after installing 
new pipe). 



A£2 1 

Unscrew EGR valve 

EGR vgfvc must be slackened slightly before pipe can 
bo attached. 

Sleeken nut on pipe from exhaust manifold. 

Sleeken nut securing valve to mounting bracket. 



AE22 

Assemble new pipe and elbow nipples 

Tighten unions by hand. 



AE23 

Install new pipe 

Tighten unions by hand. 

Check that pipe does not contact intake manifold, ad- 
just if necessary. Tighten all unions, EGR valve retain- 
ing nuts last. 




AE24 

Check that hoses do not contact pipe 

Clamp hoses where necessary. 



Install air filter 



AE25 



AE26 

Check operation 

Start engine and run to normal operating tempera- 
ture. Check for leakage. 
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Group 25 intake and ewfraust ays terns 



Lambda-sond system 



AF. Lambda-sond system 



Component location 



Control unit 



Thermostat v&h/o thermal switch 
located in consent man if did 
under intake manifold 



Frequency valve™ 






Micros Witch 41 

1900-1962 



pressure differential switch 1 * 



1982 {hot Japan) 



Footnotes 

51 Location changed during t$SQ; 

» B 26 F USA 4 Canada IS SO- 1901 models may have been equipped with switch, see page 136, 

11 Onlv fitted to $ 26 F USA + Canada 1980- 1981 with pressure differential switch. 

11 On B 20 F USA 1380-1902 models designed for use at high altitudes., micros witch should be disconnected,, see page 140 
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Group 25 Intake and exhaust s ystems 
Lambda-sond system 



Connection of vacuum hoses 

for pressure differential switch 



AF2 



t 

•' ^ i 








Thermost^l v^ve 



Pressure differential switch 




Wiring diagram 



from Cl system 
relay larmrnsS 



Components 



1 Lambda-sond 

2 Test point 

3 Microswitch 1900-1962 

4 Thermal switch 

5 Control unit 
$ Frequency valve 
7 Pressure differential switch 1982 USA + 

Canada (some 8 28 £ USA + Canada 1 900- 
1901-] 

0 Relay 
3 Retey 

10 Ballast resistor, ignition coil 



Colour codas 



nada 1380- 



135 3*J 



I3&3T4 



1981 with pressure differential 



Sfl 

GR 

W 



- bfeck 

- flrey 
= white 



~ red 
= brown 
=• blue 









Group 25 intake and exhaust syste ms 
Lambda-sond system 



General instructions 






AF4 

Removing connector from control unit 

Ignition should be turned off whan re mg ving/i retail- 
ing connector. 

Push lock spring up and fold out connector. 

Do not pull connector straight out. 



4F5 



Checking terminals 



CAUTION 

Never check iHrminaJs from front of connector. 
Experience has sliown lhat terminals and circuit can be 
damaged whun tested from from. 




Connector 



Remove cover from connector. 



Check terminals through holes in side of connector. 
Do not use excessive force. 

Terminal' numbers are stamped in side of connector. 



Microswitch 



AF6 



B 2SE U$A 1330- 1982 models designed for use at high 
altitudes, microswilch should be disconnected, see 
page 140. 
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Group 25 Intake and exhaust system s 
Lambda-sond system, fault tracing 



Fault symptoms 



AF? 

System faults can be: 

- starting difficulties, especially with hot engine 

- rough running 

- rough idle with cold engine, below 15 n C (&D°F). This can result from a defective thermal switch 

- high fuel consumption 

B 28 F I9B2 USA + Canada (some B 20 F USA + Canada 1 930-1981 models-]: poor acceleration with cold 
engine, below 55 L C fl30 c FK C^n result from defect tva pressure differential switch 

- B 20 F 1380-1982; low top speed-poor performance. Can result from defective mitro&wiich. 




The symptoms above can of course result from other 
engine faults. 

A rough check of the system can be performed by 
starting engine and listening to (feeling) the frequency 
valve. If the valve "buzzes 1 ' the Lambda-sond system 
is probably OK. 



Fault tracing (check) of Lambda-sond system 

If possible, engine temperature should be below !5 a C 15CTF) when checking Lambda-sand 
system because it is necessary to check thermal switch when installed on vehicle. 

Al so, temperature must be below 50*C {120T) when checking thermostat valve on vehicles 
equipped with pressure differeniial switch. 





Control pressure 
ro-guigior 



Thermal vacuum valve 



Fresfiure 
differential switch 






B28F 1982 USA + Canada 
some 1980- 1981 models 

AF8 

Chech vacuum hoses 

Check that hoses are correctly connected and not kinked 
or defective. 



AF9 

Chech thermal vacuum valve [cold engine) 
Coolant temperature below S0°C [UO^Fl. 

Disconnect hose From pressure differential switch 
and blow in hose. 

Valve should be open at temperatures below 55 L 'C 
(130"R. 



127 




Group 25 Intake and exhaust systems 



iambda-sond system, fault tracing 




AFW 

Check thermal switch 

Disconnect yellow wire f rom microswitch. 

Connect a test lamp between wire and a 12 V current 
supply. 

Test lamp should light (switch closed] ai temperatures 
below l5 a C {60" J R and be off at temperatures above 
WQ (6D'R. 

Reconnect wire. 



In eases where valve function is suspect remove valve 
and check separately. 




B 28 F 1380- 1982 AF1J 

Check/adjust microswitch 

Connect a test lamp between the microswttch green 
wire and a 12 V current supply. 

Check that switch closes (test lamp lights) 2.5-1. Omm 
(0.1-0,04 in) before throttle control pulley louchesfull 
throttle stop. Adjust if required. 



Disconnect Lambda- send 



AF12 



APIS 

Connect a dwell meter 

Connect red wire to test point. 

Set meter ro position for 4 cylinder engine. 

Dwell meter must have a measuring range of at lea?c 
70 °. 

Reearn mended meters: Volvo Mu no -Taster and laipr ver- 
sion? of SUN melers. 




ns m 
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Group 25 Intake and exhaust systems 
Lambda-sond system, fault tracing 

AF14 




As a safety precaution remove connector 
from ignition control unit 

k is also necessary to remove the connector to activate 
the system when test relay 5170 is connected. 



Connect test relay 5170. Turn on ignition 



AF 16 

Check meter reading and listen to frequency 
valve 

A Buzzing sound should be heard from valve and 
meter should show 42-46®, 



DWELL 



Valve does not buzz and 
meter shows 0 



Valve does not buzz but 
meter deflects 



Valve buzzes but mvttr*^ Probably broken 
shows f) wire to test 

point 



Valve buzzes but 
meter reading too high 



AFT 7 

Check full throttle enrichment (cold engine) 

Disconnect and earth wire from thermal switch. 

Dwell meter reading should change to: 

B 27 F 1978-1979 2"5J 

B 29 F 1980-1982 51-tif 

Be-connect wire, 

if readings are not according to above, check wiring 
before testing with a new control unit, 
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Group 25 Intake and 'exhaus[ systems 
Lambda-sand system, fault tracing 




<^> 

PWBL 




136 3W 



8 28 F 1980-1982 AF18 

Check full throttle enrichment 

Rotate throttle control pull ay to full throttle position so 
micros witch closes. Dwell meter reading should 
change to 51-57% 

If not, check wiring and mieroswitch. 



B 28 F 1982 USA + Canada AF 19 

Some 1980-1981 models 

Check acceleration enrichment 

Connect a vacuum pump to pressure differential 
switch and start pump. 

Disconnect pump. When pump is disconnected, 
switch closes and dwell meter reading should change 
to 02* or above fgr a short period, and then decrease. 

If incorrect, connect a bridge wire across terminals of 
connector. If meter reading now changes to 82* or 
above, the wiring and control u nit are OK, and switch 
should be replaced. 




AF20 

Turn off ignition. Remove test relay 5-170 

Connect wiring, 



AF21 

Connect ignition control unit connector 

Check that rubber seal is In place. Without the seal, 
water can leak in and cause oxidation etc. 



AF22 

Connect CO meter. Start engine 

Connect meter with adaptor 5151„ lever should he in 
mid- position. 








Group 2$^ Intake ana f exhaust systems 

Lambda-sond system , fault tracing 




13fl 381 




ias«7 




B28F 1932 USA + Canada 

Some 19&Q~19B1 models AF23 

Check thermal vacuum valve 

Warm-up engine and disconnect hose from pressure 
differential switch. Place finger over end of hose. 

Thermal vacuum switch should close (i.e. no suction) at 
approx. 55°C |130°F). 



AF24 

Warm-up engine 

Wait at least 5 min after coolant thermostat has 
opened before carrying out next step. 



AF25 

Check idle speed and CO content 

Adjust if and as necessary. 



AF26 

Check Lambda-sond function 

Connect Lambda-sond to dwell meter and CO meter. 
Check reading. 

Dwell meter reading should change slightly, usually 
drop when sond is connected. CO level should drop t o 
less than 1.0%. 

tf neither CO content nor dwell meter reading 
Changes: 

Disconnect Lambda-sond and ground the wire, CO con- 
tent and dwell angle should increase. 

Wiring and control unit are OK if meter reading in- 
creases. 

Re-test with a new LamhfJa-sond, 

If meter reading does not change, either control unitor 
wiring to control unit is defective. 

CO content does not change, dwell mater reading 
drops significantly: 

This indicates a defective frequency valve. Re-test 
with a new valve. 

CO content and dwell meter reading increase: 

This indicates a defective Lambda-sond (internal 
short-circuit). Re- test with a new Lambda-sond. 



End of tost 
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Group 25 Intake antf exhaust systems 
Lambda-sond system,, fault tracing 



From AF16: Frequency valve does not buzz and meter shows 0 

On completion of repair proceed wrth operation AFt? on page 129, 




Switch off ignition 



AF27 



AF28 

Remove connector from control unit 
Remove cover 




AF29 

Switch on ignition. Check current supply 

Connect a test lamp between terminal 0 and ground. 
Lamp should light. 

If not, check wiring and system relay, see witing dia- 
gram on page 125. 







*=*\ 



Check ground connections 



AF30 



Con nect a test lamp between terminals 8 and 5, and 8 
and 18 respectively. Lamp should light in both eases. 

If lamp does not tight, check ground connections at 
intake manifold. 






AF31 

Test with « new control unit 

(only necessary if no faults are detected when per- 
forming above checks) 



End 
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Group 25 Intake and exhaust systems 
Lambda-sond system* fault tracing 



From AF16: Valve does not buzz but meter deflects 

On completion of repair continue with operation AF17 on page 129. 




Ufi3Sa 



AF32 

Check current supply to frequency valve 

Connect a test lemp between (he connector pin (green 
wire) and earth. Lamp should light. 

If lamp does not light, chEck function of system relay 
and wiring. 



AF33 

Check wire from frequency valve to control unit 

Connect a lest lamp between both connector pins. 
Lamp should light (dimly)- 

If lamp does not light, control unit or wiring to control 
unit is defective. 



AF34 

Measure frequency valve resistance 

Use an ohm meter 
Resistance should be 2-3 ohms. 

Replace frequency vafve if incorrect. 

AF35 

Test with a new control unit 

(only necessary iF no faults are detected when per^ 
Forming above checks) 



End 
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Group 25 Intake and exhaust systems 
Lambda-sond system, fault tracing 



From AF 16 : Valve buzzes but meter reading is too high 

On completion of repair proceed with operation AFT? on page 129. 




a 23 F 1380-1981 USA + Canada 

with pressure differential switch AF36 

Check pressure differential switch with relay 

Remove connector from switch. If meter deflection 
drops, switch is defective (short-circuited) end must 
be replaced - Re-connect switch connector. 

Remove connector from reley. If meter deflection 
drops, relay or wires between relay and switch are 
defective. 





B 28 F 1982 USA + Canada AF37 

Check pressure differential switch 

Remove connector from switch. If meter deflection 
drops, connection is defective (short-circuited) and 
switch must be replaced. 

Re-connect connector. 




Turn off ignition 



AF38 



AF39 

Remove connector from control unit 
Remove cover 



Turn on ignition 



AF40 





Group 25 Intake and exhaust systems 
Lam bda-sond system, fault tracing 

AF41 

Check wiring to: 

- thermal switch and microswitch, as applicable 
pressure differential switch, as applicable 

Connect a test lamp between terminals & and 11, and 
between terminals 8 and 7 respectively. 

Lamp should not light in both cases. If lamp lights, 
wire is 9hort-circgited. 



AF42 

Check wires to Lambda 'Sond 

Note I Lambda-sond must be disconnected. 

Connect an ohm meter between terminals 2 and 4 on 
connector. 

Resistance should be infinite. Short circuit is indicated 
by small reeding. 



AF43 

Test with a new control unit 

(only necessary if no faults are detected when per* 
forming above checks) 



End 
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Croup 25 Intake and exhaust systems 

Lambda-sond system, pressure differential switch 



AG. Installing pressure differential switch 

B 26 F USA + Canada 13SO-1S81 




IJ&SlU? 



vacuum valve 






Pressure 
differential switch 



General 



AGl 

fuel enrichment during acceleration is obtained via the 
control pressure regulator on 1980- 1981 models, end 
via a pressure differential switch on 1962 models The 
pressure differential switch is connected to the Lamb 
da-sond control unit. 

The new system was introduced to improve engine 
response especially in cold conditions. 

if necessary the pressure differential switch can be 
fitted to 1980-1981 models, 

For installation instructions^ see next page. 



Parts required to install pressure differential switch 



AG2 



Description 


WN 


Qty 


Wire connector 


1588597-5 


1 


Wiring harness 


1323529-6 


1 


Relay 


1235013-8 


1 


Pressure differential switch 


1269669-6 


1 


Nul 


1210179-8 


1 


Screw 


955276-1 


1 


Washer 


960133-4 


2 


Spacer 


1269316-3 


1 


Bushing 


1317011-3 


1 


Bracket 


1269815-5 


1 


Sump stop 


1210210-9 


2 


Hose {per metre) 


192055-2 


3QQ mm 


Screw 


955133-3 


2 


Washer 


955946-9 


2 


Bracket 


3711399-0 


1 


Connector (for vacuum hose) 


1266009-0 


1 


Plug 


413046-6 


1 


Hose Iper metre) 


943058-4 


200 mm 


Strip damp 


948702-6 


2 



Motel On USA end Canadian 
markets these parts are supplied in 
a kit P/N 75081-0. 




Group 25 Intake and exhaust systems 

Lambde-scnd system , pressure differential switch 



Installing pressure differential switch 

B 28 F USA + Canada 1980-1981 






Control pressure 
regulator 



hosu 



Pressure 
diffarentFal switch 



ia6»i 



IM TO 



Mount switch on bracket 



AG3 



Install switch on Intake manifold 



AG4 



AGS 

Disconnect control pressure regulator 

Disconnect vacuum hose from T- piece. 

Place a rubber plug in hose connection. 

Exchange hoses connected to delay valve with a new 
hose, 200 mm (9 ini in length. 



AG6 

Connect vacuum hose to pressure differential 
switch 

Hose length = 300 mm (12 In). 

Connect one end of hose to pressure differential 
switch and other end via a connector to manifold. 



AG7 

Install mounting bracket and relav 

Rustproof drill holes. 

Secure mounting bracket with screws and washers. 



AG8 



Connect wiring harness 

Connect harness to switch and relay. Connect ground 
wire to one of retaining screws on mounting bracket. 

Connect blue wire to blue wire next to ignition coll 
ballast resistance. 
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Group 25 intake and exhaust systems 

Lambda-sond system, pressure differential switch 





DtJW 





AG9 

Connect wiring to Lambda-sand control unit 
IMPORTANT 

Ignition must be ewilcbed off when connector on con- 
tral unit is re moved/ installed. 

Route wiring harness alongside existing wires and 
through rubber grommet in firewall. 

Withdraw connector from control unit and fold out 
cover. 



Using a connector, connect red wire to existing wire at 
terminal 7, 

Connect white wire to terminal 11, 

Re-fit cover. Secure rubber sleeve with new strip 
clamps. 

Re-connect connector. 



Check function 



AGIO 



Natal Engine should he cold, i,e. coolant temp, below 
S0 D C (12CTF}. If angina is hotter, thermostat valve will 
close and disco nn eel pressure differential switch. 



Connect a dwell meter to test point. 

Eat mgter to position for 4 cylinder engines. 

Start engine and check reeding. Pointer should deflect 
briefly when engine is rawed.. 
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Group 25 Intake and exhaust systems 
L$mbda-sond system 



AH. Lambda-sond, replacement 



r 

r 








AH1 



Replacing Lambda-sand 

Smear beft feint paste "Never-See/' (P/N Hfil Q35-9I 
an lambda -sand threads. Make sure that no paste 
enters slot as this wiki Inhibit function of Lambda- 
sond. 



Torque to 55 Nrvt (40 ft.Sbsl 



AH 2 

Reset warning lamp 



Warning lamp la- actuated by a switch counted on rear 
of speedometer, and Is corrected to the odometer 

The lamp lights to remind owner that il la lima to 
replace Lambda-sond. 



Remove rear cover from connector and depress white 
push button to reset lamp. 

Re-fit cover. 
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Group 25 intake and exhaust systems 
Altitude adjustment (USA} 



AJ. Altitude adjustment (Legal requirement) 




General 



Environmental Protection Agency defines: 

- High altitude as altitudes above 1219 meters 
(4000 feet) 

- Low altitude as altitudes below or equal to 1219 
meters (4000 feet) 



121B meter 



4000 feet 



• All vehicles which leave the factory are adjusted for low-altitude driving- 

• New vehicles (19B2-I9B3): If vehicle is to be operated mainly in high altitude areas it must be adjusted for 
high altitude operation before delivery to customer. This adjustment must be ceried out by dealer and 
considered as a normal part of Pre-delivery service. 

• Owners of vehicles manufactured before 1991 which are used predominantly in high altitude areas, ar 
recommended to have vehicle adjusted for high-altitude driving. 

Refer to "High Altitude adjustment manual for further information/' 

Note! Vehicles previously adjusted for high-altitude operation and now operating in low-all It tide areas 

should be readjusted for low-altitude use. Also the 'High Altitude' decal must be removed. 





135*31 



High altitude modification 

AJ2 

C hack/adjust idle speed and CO content. 

Should be checked and If necessary adjusted at the 
actual altitude the vehicle is to be driven at. 

Engines with sealed CO adjustment must be resealed 
after performing the adjustment. 

Far further information sea 927/29 Cl FueI injection, 
repair manual group 2 (23|. 







'*S 
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Group 2B in rate and exhaust systems 
Attitude adjustment { USA} 




Intake manifold 



B28F J 980-1982 AJ3 

Disconnect fuM throttle enrichment 
Disconnect black lead from microswitch. 

Insulate connector and secure it to wiring harness. 
Make sure that it does not touch microswitch. 

Engines with sealed CO adjustment must be reseated 
after performing the adjustment 

For further information see B27.-23 Cl Fuel [Ejection, 
repair manual group 2 (23). 



THIS VEHICLE IS MODIFIED 
FOfl HIGH ALTITUDE DRIVING 




Attach high altitude sticker 

P/N 131349&-0. 

Clean surface before attaching sticker. 



AJ4 
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Group 26 Cooling system 
Contents 



Group 26 Cooling system 



Operation Page 

Fault symptoms - poor cooling 143 

Coolant AK 1-5 143 

Testing cooling system am 145 

Radiator . . . am 1^3 1 4s 

Thermostat,... .. an 1-3 146 

Temperature sensor . ao 1 ue 

Coolant (water) pump, replacement ap 1 - ie 147 

Drive belts ao 1 150 

Cooling fan Afti-3 151 

Electric cooling fan asi-s 152 




142 



Group 26 CoO/jfig System 
Fault symptoms , coolant 



Fault symptoms - poor cooling 

Engine overheats and/or poor operation of air conditioning 



POSSIBLE CAUSE 


REMEDY 


Operation 


Coolant leakage, 

opening pressure of expansion tan k cap too few 


Pressure-test system 


AU 


Radiator blocked by e.g. insects 


Glean 


AMI 


Air bypasses radiator 

, Air guide beneath radiator not fitted (not standard on 1975} 


Check/adfusl position 


AMS 


Ignition setting too low 

Retarded ignition increases engine combustion temp Gram re 


Cbeck/adjusl 


- 


CO content too low 

Poor mixtuce {low CO) increases engine combustion lemperalure 


Check/adjust 


- 


Idle speed too low 

Too low an idle reduces cooling 


Check/ad just 


- 


Radiator blocked with sludge 
Incorrect type of coolant or aged coolant 


Check radiator 
Check'd rain coolant 


AM2 

AK1-S 


Incorrect type of thermostat 

Note engine musi not be driver for ipng periods wiihout ihermostai 


Check/ re pi ace 


AN 1-3 


Vehicles with AC: 

Idle speed compensation defective 


Chack/adjust 




3 27 F 1977 California; temperature 
sieEred ignition advance defective 


Check/adiu&i 


- 


1979-19B3: Electric cooling fan defective 


Check/adjust 


AS1-5 



AK. Coolant 




General 



AK I 

Since aluminium is used in the engines, active corro- 
sion protection ts necessary in the coolant to help 
prevent corrosion damage* 

h Use genuine Volvo coolant diluted with clean water 
in proportions of 5QV50, This mixture helps lo prevent 
corrosion end frost dsmage. 

Vehides manufactured before 1981 were fElfed with 
type A (red) coolant whereas vetndes manufactured 
after 1981 are filled with the improved type G fblue- 
green} coolant. 



3*7 



* See overleaf 



M3 






















Group 26 Cooling system 

Coolant 




12G 39 B 



Topping-up cooling system 

AK2 

Never add pniy water to the cooling system. Use ge- 
nuine Volvo coolant diluted 50/50 with clean water. 

Two different types of coolants are Fn use, type A and 
type C- When topping up a cooling system filled with 
type A coolant - Hither use type A or add type C 
coolant. Note, however, that no mare than 25% of the 
coolant can be substituted with type C coolant. If more 
coolant is required the cooling system must be 
drained and filled afresh with type C coolant, 

E.g, If cooling system capacity = 9.S litres no more 
than 2.4 litres of type C coolant can be used to top up 
system. (2.4 1 refers to diluted coolant i.e. 50% water + 
50% concentrated coo I anti. 

Changing coolant 



AK3 

The coolant must be replaced regularly since the cor- 
rosion protection in the coolant loses effect with time. 

Always fill cooling system with type C coolant. 
Remember to change the decal (P'N 1 331 473-7) on 
the expansion tank when changing to type C coolant. 



Draining 




13G aas 



<ctiOl| [TEMP] [WAIWj> 

— 0 



AKd 

- set dashboard hEater control to max. heat 

- disconnect battery 

- unscrew cap from expansion tank 

- open drain cocks o n both sides of cylinder block. 
Attach hoses to cocks to prevent spillages 

- disconnect lower radiator hose from radiator 

- close cocks, re-connect Sower radFator hose and bat- 
tery. 



Filling coolant 



AK5 

Volume = tQ.9 litres {VI. 5 US qts} 

- ensure heater controls are set to max heat 

- add coolant through expansion tank 

- warm-up engine and lop up as required 

- re-fit expansion tank cap. 








Pressure testing 



Group 28 Cooling system 



cooling system , radiator 

AL. Pressure testing cooling system 



AL1 



Check breather hose between radiator 
tank. Replace hose if worn or cracked- 

Connect pressure tester between radiator and expan- 
sion lank. 



Increase pressure and check opening pressure of ex- 
pansion lank cap and for leaks: 

- opening pressure - 65-85 kPa (0,2- 12. Q psi) 

- check that pressure does not drop noticeably during 

30 seconds. 




AM. Radiator 



Cleaning radiator 

AMI 

Remove flies, etc. from radiator grille by hosing radia- 
tor from inside as illustrated. Slow dean with com- 
pressed air. 

Note! Do not spray water or blow air at too high a 
pressure at radiator or damage may result. 




1JL .101 



Checking radiator 



AM2 

Heat up engine until thermostat opens and Ihon for a 
further few minutes. 

Turn off engine 

Detach fan shroud from radiator. 

Check radiator with hand, warm and cold sections indi- 
cate ihai radiator is parity blocked. 




Checking/ad justing position of radia- 
tor 

AM3 

Radiator musl lie flu&h with front panel otherwise 
some air will bypass radiator. 

Adjust position of from panef as required. 

Plastic foam can also be used to seal gap between 
radiator and from panel, 

- 2 strips 20x50x410 mm 

- I strip 10x25x660 mm 
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Group 26 Ceding system 

Thermostat, tempera fore sensor 



AN. Coolant thermostat 




General 



AN 7 



It is important that the correct lype of thermostat is 
fitted to vehicle because it determines fiow of coolant 
through cooling system. 

Do not run engine for long periods without thermostat 
otherwise engine may overheat. 



Replacement 



AN2 



B 27 E 1979-19B0, B 28 E and B 27/B 20 F; 
remove front part of intake manifold to obtain access 
to thermostat. Use new O-rrngs and gaskets when 
ins-tailing new thermostat. 

Use gasket supplied with new thermostat 

Drain approx. 2 litres of coolant from drain cock on left 
side of cylinder block before replacing thermostat. 

Top-up cooling system after warming-up engine- 





Testing AN3 

Thermostat cen be tested. Ff required,, in hot water 
After reaching opening temperature (see beJowJ it 
should not take longer than 2 minutes for thermostat 
to open fully. 

Three types of thermostats are in use: 



Marking 


Begins 


Fully 




opening at 


open at 


82 


81-B3 a C 


90-94‘C 




(itb-ibvfj 


(194-201 ‘FI 


87 


8G-SS°C 


95-99°C 






(203-21 0“F| 


92 


91-93 S C 


100-104*C 




(19S-199*Fj 


(212-219^) 





AO. Coolant temperature sensor 



Location of sensor 

AOJ 

1975-1979: in coolant {water) pump. 

1980-1983: ai rear of left cylinder head. (This location 
is more sensitive to coolant temperature, especially if 
cooling system Is underfilled.) 
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Group 26 Cooling system 
Coolant pump 



AP. Coolant pump replacement 






Pump types 

- 1978: cast puller attached to pump shaft with a 
Woodruff key, 

1t?9- : panel-pressed pu Hey incorporating mount- 
ing flange. 

This modification was introduced to allow attach- 
ment gF different types of cooling fan with viscous 
coupling drive. 



r 




API 

Disconnect battery 




131 61 1 



AP2 

Drain coolant 

□pen drain cock on left side of cylinder block. Connect 
hose to drain cock to prevent spillages. 




AP3 

Disconnect/remove: 

- radiator with hoses 

- fan shroud 

Disconnect wires for thermal switch {electric cooling 
fan) as required. 

Cars with automatic transmission: counterhold nip- 
ples on oil cooler tubes so that they do not slacken. 
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Group 26 Goofin g syste m 
Coolant pump 




E/F engines AP4 

Detach intake memfold 

B27E 1975-1978, see R1 on page 96. 

Other E/F engines, see Si 6 on page 97. 

Net necessary to remove intake manifold on A- 
engines. 



Slacken alternator drive belts 



AF5 




Remove splash guard beneath engine 

Slacken alternator mounting bolls and bolt in mount- 



ing arm. 



AP6 



Remove: 

- cooling fan 

- coolant pump pulley, 




AP7 

Disconnect hoses from pump 

Hoses between pump and cylinder heads must be 
removed. Slacken the damps before disconnecting 
hoses from pump. 



Remove coolant pump 

(Three bolts. I 



APB 





AP9 

Transfer parts to new coolant pump 

Clean gasket Surfaces, Install new gaskets (supplied 
with pump!. 

Also Iransfer temperature sender, connectors and pin 
studs in pulley flange, if so equipped. 
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Group 26 Cooling system 
Coolant pump 




AP 70 

Check coolant hoses 

Soplace cracked,, stiff hoses. Also check radiator 
hoses. 



APT! 

Install coolant pump and connect hoses 

Tightening torque 15-20 Mm (11-15 ft-lbs.}. 

Note! Lower clamp screws on side hoses farrowed l 
should fece intake manifold. 





APT2 

Install pulley and cooling fan 

Position drive belts. 

Note! 1975- 1370 . ansurE key in pump shaft is located 
correctly. 



Tension drive belts 



APJ3 



It should be possible to depress bells 5- TO mm f0.2- 
0.4 Ini midway between pulleys when correctly sel. 



E/F engines AP14 

Install intake manifold 

B 27 £ 197S-197I3, she R2 an page 96. 

Other E/F engine?, see S7-9 on page 97. 



APIS 

Install fan shroud and radiator 

Position fan shroud over fan. 

Install radiator and secure fan shroud. 

Re-connect hoses- 

Re-connect wires for thermal switch (eletUit cooling 
fan) as required. 

Cars with automatic transmission: coumerhold nip- 
ples on oil cooler tubes to prevent damage. 
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Group 26 Cooling system 
Coolant pump, drive belts 




Close drain cock in cylinder block 



APIS 



API? 

Install: 

- splash guard beneath engine 

- battery cable. 



APIS 

Fill coolant Warm-up engine and check func- 
tion 

Top-up cooling system if required. 





AQ. Drive belts 

AQ 1 




Coolant pump pu^Gy Atr pump 



AC compressor 



Alternator Crankshaft puiEay 



mm 

Power storing 
pump 




W h e n co rractly te n sion ed belts can be depress ed 5- Kt 
mm {0. 2-0.4 in] midway between pulleys. 

Note! Alternator drive belts must be replaced in pairs. 
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Group 26 Coating system 
Cooling fan 



AR. Cooling fan 

Type of cooling fan fitted to vehicle depends on model year market and engine type. 



r 



1975-1978 

AH 1 




1979-1983 




AR2 



Fan with viscous coupling drive 



Thermally COfilrolled fto with viscous i coupling drive 




27-28 



m 






AR3 



IMPORTANT 

The therm&lly controlled viscous coupling used on 
B17-23 must not be fitted to B27/26 engines. The rea- 
son ’for this es that tbs coolant pump shaft, where the 
coupling is centered, is 3 mm (0.12 ini larger on B17- 
23 engines. 

If the coupling were to be fitted, strong imbalance 
would occur which would result in high repair costs to, 
for instance, the engine block coolant pump mount- 
ing. 

On fitting the coupling no radial play should befell. 
The coolant pump shaft should be a push fit in the 
coupling. 

The couplings can be identified by the flange shown 
adjacent; on the B17-23 it is sightly tapered whereas 
on the B 27/29 it is cylintiricai 
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Group 26 Cooling system 
Electric cooling fan 



AS. Electric cooling fan 




Thermal Relay Ground 
switch 



cGnnecuon 



AS1 

Electric cooling fans were introduced on 1979-models 
with air conditioning, intended for markets with hot 
climates. 

Fan is Switched on ■'off fay a Ihermai switch in radiator. 

Switches on at 1O0*C (212 4 F). Switches off when tem- 
perature drops lo 95 s: C (203' F), 




Wiring diagram 



Ignition ON and coolant temperature below 1M 4 C 1212 ■‘F), 



Colour cod' 



Component 

1 Battery 

2 Terminal bo* 

3 ignition switch 

4 Fuse bn* (fuse 13) 

& Relay 

6 Thermal switch 

7 Electric cooling fan 







H 




11 i II i" Mi 




B 









Group 26 Cooling system 

Electric cooling fen 




Check of electric cooling fan and relay 



Turn ori ignition. 



AS4 



Connect a wire between terminals on thermal switch. 
Fart should start. (Do not disconnect existing wires). 

If not, check function of relay and wiring. 

Turn off ignition. 




Check of thermal switch 



4S5 

If required, the thermal switch can be tested by heat- 
ing it in an oN bath or oven and observing the pointer 
of an ohm meter connected between the two termi- 
nal S- 

The switch should switch on at 97-1Q2*C (297-216^! 
{small deflection). 

On coaling to 97-92*C (207-19S a F) the switch should 
break the circuit {targe deflection). 



Motel If an oH bath Is used to heat the switch cane 
should be taken to ensure that the switch does rot 
touch Ihe sides or bottom of the bath, Also, the ther- 
mometer should b& hEfjd n ear lo the switch. 
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Group 27_ Engine controls 
Contents, genera / 



Group 27 Engine controls 



General instructions 

Choke linkage a 27/20 a 

Throttle, setting 

B 27/28 A 

B 27 £1975-1978 

1979-1980 

0 28 E 1981-1983 

0 27 F 1976- 1979 

B 28 F 1980 

1981 USA Federal + Canada .... 

1981 USA California + Japan . . . 




Operation 


Page 


AT 1 


154 


AU 1-4 


155 



AV 1-10 


156 


ax r-e 


158 


AV 1-8 


169 


AY 1-8 


16Q 


AY 1-9 


169 


AY 1-10 


169 


AY 1-19 


160 


AZ 1-13 


163 


AZ 1-13 


163 






AT. General instructions 



ATI 






Observe the following instructions when checking. 'ad justing engine idle speed: 



* Engine should be warmed-up from cold at 25 r/s 
(1500 r/min). 

• Air conditioning must be switched off. as applic- 
able. 

# Ignition setting and CO content should he according 
to specifications. 

* F engines with Lambds-sond: Lambde-sond must 
be connected and CO content below 1.0%. 



• B 27, B 28 A [carbureted engines): check/adjust 
engine rpm within 8 minutes of coolant thermostat 
opening. 

• B 27, B 28 6/F (injection engines): wait el last 5 mi- 
nutes after coolant thermostat has opened before 
checking/ad justing engine rpm, 



: r i Y ". L'.v 

vAtu:' *‘ve?. ;vi v;j scj 

TULXiiOl^ /37-&1/J 
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Group 27 Engine controls 

Choke 



AU. Choke, adjusting B 27/28 A 



r 

r 



r 

r*- 




AU) 

Check choke control 

Ensure lover makes full sweep when choke is pulled 
out. 

Push choke In and check that lever is in lower stop 
position and fast idle adjustment screw A does not 
confect lever. Adjust if necessary. 



AU2 

Connect tachometer - warm-up engine 



AU3 

Adjust fast idle 

Pull gut choke (approx. 25 mm - 1.0 in) until mark 
(arrowed) on lever is opposite fast idle screw. 

Adjust engine rpm with screw to: 

B 27 1976-1977 20.0-26.7 its (1200-1600 r/minj 
1970-1979 20.3-26.7 r/s (1400-1600 r/minj 
B 26 1960-1903 20.0-22,5 i/$ (1260-1050 r/minj 

Push choke in again. 



AU4 

Switch off engine. Disconnect tachometer 
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Group 27 Engine controls 
Throttle 



AV. Throttle control, adjusting 

Includes: basic setting of throttle valve. 

See also general instructions on page 754, 

6 27/28 A 





A VI 

Disconnect link rod from carburettor 
Check throttle valve and pulley 

Detach clam p from swivel end and disconnect link rod. 
Check that throttle valve and pulley move smoothly. 



AV2 

Check opening angle of throttle valve 

Opening angle at full throttle = 85-47’, that is 3—5“ 
from horizontal. Deviation is small but easily seen. 

Adjust angle by tapping end (arrowed) on lever 



AV3 

Connect tachometer - warm-up engine 

Warm-up engine at 25 r/s (1500 r/minl. 











8 27 A 1976 

Adjust idle 

1- basic setting of throttle) 
Adjust to 14.2 t/s (350 Dmin}, 



A 1/4 
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Group 27 Engine controls 

Throttle 




B 27 A 1977 - 1979: B 28 A 1980- 1982 AV 5 

Basic-set throttle 

Disconnect wire from solenoid valve. 

Adjust idle to 8.3 iris (BOO r/min> with throttle screw, 
see fig. Lock screw with lock nut and seel with paint. 



A V6 

Adjust idle 

Re-connect wire to solenoid valve. 

Turn off engine. Re-start engine in order to open 
solenoid valve- 

Adjust idle speed to IB rfc {800 r/min| using mixture 
adjusting screw. 





AVI 

Turn off engine. Disconnect tachometer 



Adjust throttle cable 



AV8 



Pulley should contact end stop in idle position. Cable 
must be taut. 

At full throttle, pulley should contact full throttle stop. 



A V9 

Adjust kick'd own cable {automatic I 
Depress accelerator to floor. 

Note! Do not operate control by hand otherwise sot- 
ting wiM be incorrect. 

At full throttle, distance between clip on cable and 
cable sleeve =50.4-52,6 mm <1.98-2.07 in). 



AV10 

Attach/a djuet link rod 

Connect link rod and attach clamp. 

Adjust link rod to obtain a 0,5 mm (0,02 in) clearance 
between lever and Throttle spindle flange. 
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Group 27 Engine controis 
Throttle 



AX. Throttle control, adjusting 

Includes: basic setting of throttle valve. 

See also general insi ructions -on page 154. 

B 27 £ 1975-1978 





AX 7 

Connect tachometer. Warm-up engine 

Warm-up engine at 25 r/s (1500 r/min). 

AX2 

Detach l+nk rod from throttle pulley 

Check that throttle pulley moves freely. 



AX3 

Basic-set throttle 

Check that throttle valve operates smoothly. 

Screw in idle adjustment screw to bottom. 

Adjust engine rpm with screw on throttle lever to 
11.7 r/s (700 rtmin}. 









Group 27 Engine controls 

Throttle 




AX4 

Adjust idle speed 

15,0 r/9 (900 r/mln). 



AXS 

Turn off engine. Disconnect tachometer 




AXS 



Adjust throttle cable 

Pulley should contact end stop in idle position. Cable 
must be taut. 

At full throttle pulley should contact full throttle stop. 




AX7 

Adjust kick-down cable (automatic) 

Depress accelerator to floor. 

Nate I Do not operate control by hand otherwise set- 
ting will be incorrect. 

At full throttle, distance between clip on cable and 
cable sleeve = 50.4-92.6 mm (1.98-2,07 in). 



AXS 



Attach/adjust link rod 

Attach link rod and place a 1 mm (9.039 ini feetergauge 
between pulley arm and end stop. 

Adjust link rod so that pulley is just free from end stop. 
Throttle adjustment screw should touch lever. 
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Group 27 Engine controls 



Throttle 



AY. Throttle control, adjusting 



Includes: basic setting of throttle valve. 
See also general Instructions on page 154. 



B 27 E 1979-1980 B 28 E 1981-1983 
B 27 F 1976-1979 B 28 F 1980 
B 28 F 1981 USA Federal + Canada 



Throttle pullay spring 197S-1S79 

Not e: two different positions for spring: 

- one for vehicles with automatic transmission 

- one for vehicles with manual irantsmission 



Au-I orf a t ic 



Manual 



Connect tachometer. Warm-up engine 

Warm-up engine at 25 rts (1500 r/minj. 



Detach link rod from throttle pulley 

Check that throttle pulley moves freely. 



Basic-set throttle 

Check that throttle valve operates smoothly. 

Screw in idle adjustment screw to bottom. 

Adjust engine rpm with screw on throttle lever to 
11.7 rts (700 r/min). 





Croup 27 Engine controls 
Throttle 





132 Wl 



AY4 

Adjust idle 



Adjust with idle adjustment screw (arrowed). 
B 27 E 1079-1980 



manual ... * k i m « 


15.0 r/» { 


900 


r/min) 


automatic . . 


16.7 r/s jl 


000 


r/min) 


B2*E1981-19E3 








manuel , , 


15,0 r/s 


900 


r/min) 


automatic 1^81 


16.7 r/s {1 


ODD 


r/min) 


automatic 1982 S + Aub 


16,7 r/s 11 


000 


r/min) 


automatic 1982- other markets 


15.0 r/s ( 


900 


r/min) 


6 27 F 1976-1979 








California 1977 


15.8 r/s ( 


950 


r/min) 


Other markets 


15.0 r/s t 


300 


r/mJn) 


B IB F 








1980 


15.8 r/s ( 


950 


r/min) 


\B81 .. 


15.0 r/e ( 


900 


r/min) 



r 

AY5 

Turn off engine . Disconnect tachometer 



r 




AY6 

Adjust throttle cable 

Pulley should contact end stop in idle position. Cable 
must be taut, but must not move throttle pulley. 

At full throttle, pulley should contact full throttle stop. 




AY? 

Attech/adjust link rod 

Attach link rod to ball on throttle pulley without mov- 
ing pulley or lever 
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Group 27 Engine con trots 
Throttle 





AYS 

Adjust kick-down cable latiiomgtrc] 

Depress accelerator to floor, Mote! Do not operate 
control by hand otherwise setting wifi be incorrect- 

At full throttle, distance between clip on cable and 
cable sleeve = 50.4-52.6 mm (1 .99-2.07 Inf. 



B 27 F 1976 USA California 

1976-1977 Japan AY9 

Adjust micros witch for exhaust gas recircula- 
tion system [EGRJ 

Connect a test lamp in series between micros witch 
and whc to solenoid valve. 

Turn on ignition. 

Place a 1.5 mm [0.039 in) feeler g auge between throttle 
adjustment screw and end stop. 

Lock nut and unscrew upper adjustment screw until 
test [amp goes out. 

Screw in adjustment screw until test lamp just lights. 

Tighten lock nut. 

Check adjustment with a 2 mm (Q.07S in) feeler gauge. ^ 

Lamp should be off* 

Disconnect test lamp. Turn off ignition. 





8 28 F 1980-1981 AYW 

Cheeky adjust micros witch for Lambda-sond 
system 

Connect a test lamp between the green wire on switch 
and a 12V power supply. 

Check that microswitch rs on (lamp lights} 2.5-1. 0 mm 
(0,1 — 0-04 i n 1 bef o re th rqt tie pul Sey co nt act s f u I S t hr ott I e 
Slop. 

Adjust if necessary. 



IMPORTANT! 

6 2S F vehicles tor high altitude use: disconnect 
micros, witch before carrying out above test, See page 
140. 
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Group 27 Engine controls 

Throttle 



A Z. Throttle control, adjusting 

Include: basic setting of throttle valve. 

See also general instructions on page 154. 

B 28 F 1981 USA California + Japan 
B 28 F 1982 all 



r 

r 




Connect tachometer. Warm-up engine 



Detach link rod from throttle pulley 
Check that throttle pulley moves freely. 



AZ7 



AZ2 





AZ3 

Check idle 

15.0 /s (900 r/mlnl 

Tolerance: 



198T ... 14.2-15.0 r/s (850-950 rfm(n) 

19B2 14.7-153 r/s (800-920 r/min) 



Correct idle, proceed to 

Incorrect idle, basic-set throttle according to AZ4-B, 







19B1 




Basic setting of throttle 

Operations AZ4- 8 AZ4 

Disconnect control unit for constant idle speed 
system 

Air control valve should move to rest position. 



1981 l 

Turn off ignition. 

Disconnect the white-red wire (terminal 12) from the 
blue connector on Ihe control unit. 

Turn on engine. 
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Group 27 Engine controls 
Throttle 





‘(982: 

Ground blue-white wire (test point). 

(The red wire is connected to Lambda-sond system). 



AZ5 

Connect a test lamp to microswitch 

1962 version shown adjacent. 

1981 version is slightly different. 



Connect teat lamp between 12V power supply and: 

1961 yellow wire on micros witch 

1362 terminal 4 on microswitch 

Lamp should be on when carrying out following ad- 
justment otherwise throttle setting will be Incorrect. 

If lamp is not on, turn upper adjustment screw until it 
comes on. 




Basic-sat throttle 



AZ6 



Ensure idle adjustment screw is screwed in fuily i.e. 
bottoms. The screw is designed for engines without 
CIS system. 

Adjust idle speed with lower adjustment screw on 
lever to 14.2 r/s (650 rVmin). 

Motel Test lamp must be on. 










13S4H 



1982; 

Disconnect ground from Tflst point 






Croup 27 Engine controls 

Throttle 

AZ8 

Check idle 

Idle = 15.D r/s (900 r/mm] when control unit is con- 
nected. 

Tolerance: 

1931 14.2-15,8 r/s (950-950 r/min} 

1932 14.7- IS, 3 r/s (860-920 r/min) 



r 

r 






AZ9 

Turn off engine. Disconnect tachometer 
Adjust throttle cable 

Pulley should contact and stop in idle position. Cable 
must be taut but must not move throttle pulley. 

At full throttle, pulley should contact full throttle stop. 



AZW 

Attached just link rod 

Place a 2 mm (0.000 In) Feeler gauge between pulley 
and idle stop. 

Adjust link rod to obtain a 0.1 mm (0,004 in) clearance 
between lower adjustment screw and end stop. 

Remove feeler gauge. 




AZl I 

Adjust kick-down cable (automatic) 

Depress accelerator to floor. 

Note I Do not operate control by hand otherwise set- 
ting will be Incorrect. 

At full throttle, distance between clip on cable and 
cable sleeve ~ &0.4-52.6 mm (1.98—2.07 in) r 



ifiS 



Group 27 Engine controls 
Throttle 




AZ12 

Adjust misros witch at throttle lever 

T9B2 version shown ad| scent, 

1931 version is slightly different- 



Connect test temp between 12 V power supply and: 

1901 r r y el I o w w( re on m feros wi tc h 

1002 ■ terminal 4 on microswildi 

Place a 0,3 mm (0.012 in t feeler gauge between lower 
adjustment screw and stop. 



Unscrew upper adjustment screw until tamp goes out. 
Then turn in screw until lamp just lights. 



Check adjustment with a 0,2 mm {0,006 in) and a 0.& 
mm 10,024 in) feeler gauge. 



0.2 mm = lamp on 
0.0 mm = temp off 




Adjust microswitch at throttle pulley 



AZ13 




Connect a test lamp between Lhe 12V power supply 
and the green wire dn switch. 



Adjust switch to Close (lamp on}25-1.Q mm [0,1-0,04 
ini befere pulley touches full throttle stop. 



IMPORTANT! 

B 28 F vehicle's For htgh ahiiudfi use; disconnect 
rnicroswitch before currying pul above test. See page 
140 , 
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Index 



Index 



Operation Page 

Adjustments 



Balance screws. (COL 
basioset 


micro-switch . 


S 2 


98 


EGR * * + + « , * 


AB 8 


112 


La mbda-sond system 


AF 11 


128 


CIS system 


AZ 12 


166 


alt it u de adjust men t U 3 A 


AJ 1-4 


140 


choke B 27/28 A 


AU 1-4 


155 


Air pump 


i m porta nt i nf or m at 1 0 n 


Y 1 


105 


testing 


Y 2-5 


105 


drive bell replace men l 


Y 6 


106 


air manifold. . . . . 


Y7 


1 06 


Altitude adjustment,, USA 


general . . . . ■ ...... 


AJ 1 


140 


adjustment 


AJ 2-4 


140 


Balance screws [CQJ 


B27E 1979- 19B0. B23E, B 27/23 F 
be sic setting S 2 


98 


Camshaft 


end float . 


C 30 


41 


re pia cs rn ent . ■ . 


E 1-5 


66 


Carrier plate lauto) 


removal 


H 20 


73 


installation ... 


H 24 


74 


Catalytic converter 


X 1-3 


104 


Choke 


B 27/28 A. installing 


AU 1-4 


155 


Clutch disc 


removal .....,, 


FI 


m 


installation . 


F 4 


68 


Clutch 


removal 


H 19-20 


73 


installation ... 


H 24-25 


74 


Compression test 


A 1-2 


27 


Coolant 


general - , 


AK 1 


143 


topping-up , . 


AK 2 


144 


replacing ■ .■■■■■ri + + 44 ^J 44 <! 4 ^ 


AK 3 


144 


d ra Eni n g/f 11 1 ■ 


AK 4-5 


144 


Cooling fan 


type 9 .. l. ■ j ^ ■ ■ 4 i ■ -r -1 t + -* * ■»■ + + L - r 


AR 1-2 


151 



Operation Page 

Coolant pump 

types *+++*- 147 

replacement , AP 1-18 147 

Cooling system 

fault Symptoms - poor cooling 143 

tasting . . AL 1 145 

Crankshaft pulley 

removal 0 12-13 53 

installation D 35-36 63 

Crankshaft seals 

front, removal , ,, P - , + + , H 9 71 

installation T „ , H 11 71 

rear, removal H 21 73 

installation H 23 73 



Crankcase ventilation 

clean! ng/chacking VI 103 



Cylinder head 

bolts, removal . ... C 16 37 

different types . . C 60 47 

iorque 0 61,67, 48 

85—88 

removal C 1-24 32 

wa rp , , C 26 39 

reconditioning .......... C 26—52 40 

installation . C 53-92 46 

Distributor 

removal ... . . , ... C 11 36 

installation . C 74 50 

Drive belts AQ 1 ISO 



EGA system 

see Gas Recirculation iEGRf 



Electric cooling fan 



genera! 


AS 1 -2 


152 


wiring diagram 


AS 3 


152 


testing fan and relay 


AS 4 


153 


lest i n g t h e rm a 1 switc h . 


AS 5 


153 


Engine 


installation /removal 


L 1-4 


78 


removal of parts 


L 14-17 


82 


1 nsta 1 S ation of parts 


L 18^24 


83 


Engine mounts 


re moval/in s taxation ... . 


K 1 


77 


lifting tools 


K 2 


77 
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Index 





Operation 


Rags 


En g i n c □ i 1 . . 


M l 


86 


Engine replacement 


L 1-24 


78 


Exhaust manifold 


removingfinSl all fling 


T 1 


101 


gaskets 


T 2 


101 


Exhaust system 




u 1 


102 


installing 


U 2 


102 


Flywheel 


removal . , 


H 2D 


73 


installation 


H 24 


74 


ring g ear repl aeement 


G 1-5 


69 


Gas Recirculation (EGR) 


cleaning 


AD 1 


117 


adjusting dashboard temp, . . 


AD 2 


117 


installing new type pipes . 


AE 1-26 


118 


OMOFF system 


connection , 


AA 1 


108 


inspeclion , H T p . 


AA 4-5 


109 


■fault symptoms . . 


AA 6 


109 


STEPLESS system, type 1 


connection 


AB 1 


no 


inspection 


AS 4-5 


in 


fault tracing. 


AB 6—12 


in 


micros witch, check/ad jusi . 


AB 7-8 


in 


STEPLESS system, type 1 


connection .......... 


AC 1 


114 


inspection 


AC 4-5 


116 


fault tracing 


AC 6-10 


115 


indicator lamps, F-englites 

exhaust ges recirculation lEGft) 


and Lam b d a -a o n d sysie m . , 


AO ?. 


117 


Intake manifold 


B27J28A 


Q 1-8 


94 


B27E 1975-1978 


R 1-2 


96 


1979— 1960 


S 1-9 


97 


B28E 1901 -1983 


S 1-9 


97 


0 27/20 F 


S 1-9 


97 


Lambda- sond 


replacement . 


AH 1-2 


139 


Lambdas ond system 


component location . , 


AF 1 


124 


vacuum hoses . r . 


AF 2 


125 


wiring diagram 


AF 3 


125 


general instructions 


AF 4^6 


126 


fauksymptoms 


AF 7 


T 27 


fault tracing , , 


AF 8-43 


127 


micrpswitchf1980-82) . 


AF 11 


128 


pressure differential switch 


AG 1-10 


136 


allrtude adjustment f USA) . ... 


AJ 1-4 


140 





Operation 


Page 


Microswitch 

checkmated justing EGR. step- 


less type 1 ... 


AB 7-3 


112 


Lambda-sond system ........ 


AF 11 


120 


constant idle speed system 


IQS) 


AZ 12 


166 


Oil filter 


M 2 


06 


Oil pressure 




N 1 


37 


Insufficient pressure 


N 2-3 


07 


Oil pump ** 


| 

Q_ 


92 




Operation 


Page 


Flint bearing (crankshaft) 


removal , . — _*,**..,.*. 


F2 


68 


installation 


F 3 


66 


Pressure differential switch 


B 27 F USA + Canada 1980-1981 




Installing . - 


AG 1-10 


136 


Pressure plate 


removal 


H 19 


73 


Installation 


H 25 


74 


Pressure testing 


cooling system ...... 


AL 1 


145 


Pulse ir system 


general , , H . , „ H + , H ...... ■. 


Z 1 


107 


choking 


Z 2-3 


107 


air manifold 


Z4 


107 


Radiator 


cleaning . . 


AM 1 


145 


checking 


AM 1 


145 


adjusting position 


AM 3 


145 


Removal of engine 


L 1—4 


78 


Ring gear 


replacemenl 


G 1-5 


69 


Rocker arms 


check . ,+* T , + + + + + + . + + 


C 52 


45 


replacement 


E 1-5 


66 


Special tools .. ... 




11 


Specifications 




2 


Thermostat i cool ant) 


general 


AN 1 


146 


replacemenl 


AN 2 


146 


testing 


AN 3 


146 
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Index 





Operation 


Page 




Operation 


Rage 


Throttle control 






B2BE 19B1- 1982 S end Aus, 




10 


general 


AT 1 


154 


1981-1983 Other markets 




16 


B 27/23 A . ... 


AV 1-10 


156 


B 27 F 1976-1977 type 1 




19 


B27E 1975-1978 


AX 1-3 


158 


type 2. 




20 


1979- 19B0 


AV 1-8 


160 


type 3 . , 




21 


B2aei9ttl-19B3 


AV 1-8 


160 


1978 . 




22 


B27F 1976- 1970 


AY 1-9 


160 


1979 




23 


B28F196Q 


AV 1-10 


160 


B2BF19BD — 19B1 




24 


1981 USA Fed + Can . 


AY 1 - ID 


160 


1931*1982 




25 


19B1 USA Calif + Japan 


AZ 1-13 


163 








1982 


AZ 1-13 


163 


Valves 












adjustment 


B 1-13 


28 


Throttle housing r hot spot 






clearance, gu idle- valve 


G 31 


41 


0 27/2S A, checking . 


Q 2 


94 


grinding . 


C 48-52 


43 


8 27f26 A r replacement . . . 


0 3 


94 














Valve adjustment 


B 1-13 


23 


Tightening torques 












i mportant infottnarfort . 




2 


Valve guides 












c 1 ears n ee , gu i de-valve 


C 31 


41 


Timing gear chains 






replacement . . . . ... 


C 33-39 


41 


ClTHGk ■ „ - h -■ p ....... t . . . t . 


0 1 


55 


Installing seals 


C 51 


45 


different types ............... 


D 2 


66 








replaoeme nt 


D 2-43 


56 


Valve seats 












check 


C 27-28 


40 


Timing scale , , < . , . 


J 1-9 


75 


replacement ... 


C 46-47 


43 








grinding . + , . . 


C 49-50 


44 


Transmission 












installation 


L 24 


04 


Valve springs 












check 


C 32 


41 


Vacuum hoses 












B 27/28 A 




15 


Water pump 






827 1 1975—1977 . 




15 


see coolant pump 






1978 




16 








1979SandAus 




17 


Wiring diagrams 






1980 S and Aus 




18 


electric cooling fan . 


AS 3 


152 


197&-19B0 Other markets 




16 


Lambda sond system 


AF 3 


125 



1&9 
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